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i|iiiikii.  ahil  ili(a|Mr  iihIIumN  oI  upi  la- 
in.ii.  'I'llls      l|ll.  vl  11.11      |l;is      v,|  llilllLili  ll      I  lir 

tM.llitii.il  I'i  l.ii;^i  1  aliil  nil. II  |ii.\v .  rliil 
|i  .rolni.l  l\  I  s,  jiiri^i  r  liiii;lil  \\.i-i.ii-.  iiinn 
(•a|.arli.iis  |  .:is- 1  n^j  ( f  ii..irlns:  llii  rl\  li.r 
t  III  aiiliiliilal  ii.n  I.I  I  iiiH  an. I  ilisl.n.'i  lias 
aiiiniali  ll  1 1..  -I  i  ii-;;!.  |..|-  lauli.  r  lla\  i  I 
llliU  s|,,  I  ,K  \Mlli  s.il,  l\.  All  Ih.  sr  larli.rs 
arr   iliMiili.il    in    iju.    rniiiNr. 

Diiiiiil:    llir    [.a-.!    j.  w    \iiirs    llir   slniu^jli- 
fi.f    --111, V,  iii;ii\      I..  I  \M  I  n     si,  iini     ;ini'     i  li  r 
I  niil  \      as     a     111..I  i\  i      pim .  r     Ilis     l.ri-i.nii 

I  A.'.  .  .liii;:l\  ariili  .  'I'li.  . ,  1 1.  ni|.ls  w  iu.li 
all  bi  nm  iiia.li.  anil  tin  sin  ri  ssi  s  ,irliir\  iil, 
in  llils  .lii'.rlii.n  lia\r  |-iC(l\iil  Iju  ||-  nuiii 
(.1    all.nlii.n. 

Ill  III.  iail\  ila\s  (III  (i>\urini;  niiinntain 
ralivi'  \^as  ciiiisiil,  I'l  ll  a  \mII  iiii:li  inipass- 
alili  Lain.  r.  N.  .w  a.la  \  s  tin  .  iiLni.  1  r  lii.i  s 
n..t  \M.ll\  lilliis  if  :is  ll.  Iii.w  ll,  rliMil.  i,\i  r 
till  i.i.shiii,  :  1,1  |,lunL;is  Ih.I.IIx  ||ii,.ii-Ii 
its  liiisi  .  (  >r  ill'  la\  s  ii  |>i  riiii;ir  1 1:1,  U  ii|i 
its  |.r.i-j|.iti.iis  ll.iiiks.  xiliirili\  |.;issi  iiLiirs 
nia\  1.1  r..ii\.wil  in  s.i|,|\  I,,  ,,||iiiuisr 
inari-i  s^iliji'  I  \  111  s.  Ill  ir;i/.,  ii|ii.n  niajislir 
|iali..:-anias    1 .1    nkirial    si',  n.  I\  . 

'I'll.  Iiill.iili  III.  waii.l.  iiiiM  ri\  I  I',  t  hr  innil- 
llal.  till-  ilisiii.il  .l.s.rl.  .an. I  Hi.-  iiiirnranr- 
ra\.iH-ti|  is|,  t  NM.ny  tlir  tiiliiiir.il  nun. I 
si.rily.  .-111.1  mai-\  .  II..11S  in;;rniill\  is  ilis- 
I'laMil  in  111.  ir  .'i.n.iii.  st.  Wl.  11  all  kn.uMi 
iii.lliiiils  111  ni.rlin:^  lli.  siliutiiin  lnri.nii- 
(  aIi.iiisIi  .1.  .in. I  |ii-ii\.'  hililr.  Hull  ni  w   \\.i\s 

a  111  I    111.  .I  IIS    1 1.1  \  1     III    III     .1.  \  Isiij.       .\s   ;i    I'l  sill  I 

iii.iiiy   s|,ii-|  liifj    \\..iiil.i-s   iiri     w  n  infill . 

'I'll:-  pr.  s.  Ill  L'<  iiri'al  Mill  h.'is  ll.  ciinii  s.i 
ar.-ii^l  miiril    I.,   till'   i';ii|\\  .-ix-    IIliI    iI    ri'jar.is 

II  s.iiii,  w  h.il  w  ll  ll  inilil'li  r.  iirr.  \i  t  it  is 
llllliilill     ti.     riallsr     linw     III,      x\.iii,i     11. ill, I 


■orirr    Sl,pliins(in"s    invcn 

III. 11     a{.{ii  .11.  ll     ii| I  ll.      sr.  11.  .      ll     tills 

I'l.n.  I  x>.!.  f..!.|..  .1  sial,!i!il>  i.f  all  it-, 
r.ilh*.l\  s.  .1  .-.il.isl  l'i.|i|ii'  ;illiiiis|  ;is  ll  II  ll.li- 
.IS  III. it  ;ills|ii^  I1..111  III,  ll.  |.n\  ;.l  li.n 
1.1  lis  siiiili-lil  \i..iil.|  ill  |.i.  n|iilali  ll. 
Tills  laiMih.iril  \  li.is  SI  i\  III  III  iilisciin 
III.'   l:!. inn. Ill    ami    |-i.in,inrr    assm-iali  il    vxilli 

r:,ns|  I'll.    I  I.,'!. 

(  »li\  i..iis|\  ll  v.iiiil.l  III  ini|.i.sNilil.  to 
fil.ilr  till  inri.linls  nil. I  .|,isi,i!,s  nssn- 
ri  ill  .1   \Mt  h  I  \ .  I  \     I. II.     I.I    I  In    SIMI.d.O  null's 

1.1    s|i.  I    ll'ni'k   .  I sl.iii.j    tin,  ^liil,,  .       1    h.iv,. 

in. I.I.  II. I  I'.  I\  a  s.  I.  ll  n>ii  ,,1  I  In  m  c,  ,||  i'i,.'i,|s 
liilwiiii  llii  l\Mi  I'lilis.  SI, nil  1,1  \ilii.'|i  |ii'r- 
liajis   nl'i     III  t  ll  1'    kln.vi  n    t  liali    1 ,1  In  1  s. 

■]'.  .Iiiiiralil  1.  s  |i.i\  .  I„  ,11  sini|i|j|i.  ll  |iiir- 
|iiisil\.  .'IS  tills  u.nk  Is  n..l  \Milliii  I.. I  llir 
niasli  r  1,1  I'l. ill.  lint  nini'i  |.ni'l  iriil.irU  |.,r 
III. .SI  .j(lnl':'IU  ilili  1.  sti  ll  in  l'.ilh\a\s, 
linani'i.ill\  ..r  i.l  In  i'\v  is,  ,  I'ml  nnkir  in- 
sist, nri  li.is  ll.  I  ;.  c,  nli'i  I  ii{m.ii  I  h,  niaii\ 
|iri'iiliar  li.i'nis  v^liirli  Ilii'  iisislnnri'  of 
Natiiri'  li.'is  nssiinnil  In  ll'iislintr  |,iin\ 
liiinian  riiili  .'ix  our.  anil  llir  nnllioils 
I  la  I  nil':.  1 11 1  to  colli'  Willi  iiniisiinl  sitn.'i- 
I  lolls. 

!m.I  w  it  list.'iniliiiLT  ,'i  cinlnrx's  |ii'oL:r('s.s. 
I'aihs.ivs  nr.  \.|  111  llnir  inLinrv.  .\i-\v 
roiist  lint  loll  Is  niol .'  ai  1 1\  r  to  il,i\  tlinn 
I'Vir.  Still.  \vlii|i'  iiiu  Inns  .iii-  li.inn 
tlir.uMi  out  III  nil  iliii  i-l  loiis,  ,'in.l  m  ancoiil- 
aiiiT  with  III.  most  nil. .1.111  ami  .-i|i|i|-o\  nl 
|>iinri|.lis      of      rnilv\ay      I  iiLiiliri  liiiL'.       thr 

1 1  r     mails     nri-     not      li.  iinj     in  i^li  rli  il. 

('oni|ii  I  ll  loll  is  (ll  mamliiiL:  llnir  oMrhaiil 
anil  iiii|irii\ .  III.  nl.  ami  in  inaiix  inslaiins 
a  sli.l  Iii:j1i\\.-i\  liiis  111,  II  i-liniiLjiil  mil  of 
all  r.  I'ounil  Ion  in  I  In  alli  iii|il  lo  1  liniiiinlc 
llir  liliimlii's  mill  niist.'ikis  nmilr  in  tin 
first  plai'i  .  in  fail,  inoi'i'  nioni'V  is 
Ihiiil;  i'N|..  n.l.'il  in  I  li.'  r.  loiist  iin-l  mn  of 
lAislinn  r.'iil\\.'i\  s  llinii  in  tin-  |irosi  lul  mn 
of  iirw  iinilrrtakiniis.  This  ti.'inslornia- 
tion  forms  i|uili-  as  .ill  rail  i\.'  ,'i  slor\  as 
thai  of  ori'jiiiai  n  Hist  nirl  loii.  .'inil  llnrc- 
tori'  is  ill  s.  r\  iiiLT  of  imliision  ainonn' 
'•  iiailuav    Wi.mlirs  of  thr   Worlil." 


R^    AMGNMKNT     O,      TH,      <A^■AMA^•     lACHIC     KAILWAV     T..         a<,H     KKKl.NG     MORS,      lASS 
V.,w  .h,nv,np:  ,he  ama.,,,,.   l,H.>„on  o,  ,he  new  line  and   sp.ral   ,u  s.     The  old  line  runs  through  the 

CM,,,...   The  new  l.ne  doubled  .he  d.s.ance  (8,2  m,le,),  bu,  halved  .he  ^....e  (2.2  per  cen..  -116  ...  pe,  n,Me) 


Spending  Millions  to  Save  Minutes 


MA\-Y     r.HKAT     HAII.WAVS     IN     I)  II  1  l:  RK  .\- T     I' 


AHT.S    OF     THK     \VOF<LD    H 


KKCO.WSTKUCTKI)    TO     Ml.KT     MODKH.\'     KK 


AVK     HAD    TO    BE 


OUIHKMKNTS 


,,ll,i(  r     thr      ili,|-( 


tr.lll 


IC.       (ir      \\(|r       III 


l.ll, 


iHtii  r     ,.f     .  \tll.(t|o|i     |,y     l>.  Ilrr-hllllt 


il^.      Ill  Iraiilic  i 


la^li-  tlic  (I 


i/.'il   and    lolil    t,.  sirai.ii 


iLiinicr 

ititl    out     till- 


oriL;iii;i|    tr,- 


'>  a>  to  |,i  rmil    l'a-.t(  r  nin- 


iiiiiL'   and   lua\  nr   loaiK   \vi(li   I, 


^->     INIKIIX.'. 


So  far  a>  l.rcat  lintain  is  cmc,  i,,,  r|.  (1 


'' '^    li'-'-n    lillli-    <-\i,|,-iiiv    ,,|'    clal 
nio(l(  IIiiil;'.      The   rail 


loiMtc    n- 
v\a\-  was  a   proiliict    ..f 


,,,cn    who    cvolvt 


IliK  country,  and  th( 
llic  invcniion.  as  a  res, ill  ,,f  f||,.n-  years  of 
|ialh,il  iA|iiriiniiitino.  were  more  rai,iiliar 
"itl,  thr  |iossil)ilili,.s  of  tills  inrtliod  ,,r 
ti-ans|,nrtation  than  those  \\  ho  eiiiliraee,!   it 


aft,  luaids 


Some    ,if    iiiir    rail 


"ays,    liou- 
sticp   u;rad,s 


ia\i'    not 


, A I  r.    ha\c   short    s,ctious   i 

ami     sharp    e,ir\es    whieli     1 

al),,lishi,l  \et.      'J'h,    most  strikin-  mst.inc 

|'<iha|,s.    Is    aff,.nl,i|    m    tornwali,    uh,i 

lor    .vear    all,  r    \,ar,     the    (,r,  at     \V,  st 

Hallway     f.,,in,l     tlii>    tort 


fallinL:   line    l„iilt    l,v    lirnnel   ;i   1 


irii 
nous    risiii''    ami 


navy   ilrai; 


K\ii  ,v\v    \V().\i)i;us  oi    mi-;   wokid 


"l"'ii  il  ■  Mi-Mr..  'I'l,,.  .•v|,r,..,s  ,\,r,  .,1.!,  I.,, II  r,,iuc,,l  l,\  ,lii\iri._'  tlJIltl<■l^  at  low.r 
'"  lliiiiul.  r  ..v.r  til.-  ■.-.',•,;  mil,,  ImIsv,,i,  ,1.  \  at  i,,mv.  s,,  ;,.  |,,  ;,\,,i,|  l,-,|i,,iis,  lal.on- 
'■"ii'l""  ■""I  l'iMn..iilli  at  a  ^ ..  .  .  I  ..f  .".I'l  ,.iis  ilmili,  an. I  uasl.^  ,,|  ,,fjm<-  |,.,\\cr: 
""'■^  -"I   I"""-  ■■     l"il   .'M   III.-  .■..iiliniiali..n  (.1       .•Im.i.U  |i,h,    I„  ,  n  ,.|||  ar|-,.,s  l,.,,|,s  I,,  rrduc- 

""J Ill  \    llii-,.ii^l,  (  ,,|-i,v,,,||   t,,  |>,  n/.,|„-,        iji.laii...  :       Iii-iiImv.     |,a^,.     |„.,„       t|ii-,.uii 

_''"■  -1"''  'li-|'|'"l  I"  •■ill  lull..  |..  I-  I1..111-.  a.T..,-  rilU  an. I  laMii.s  wliicli  (.n:,'iiially 
'■''"  il' A.  |..|.iiH-iit  ..I  111.-  I. .1111,1,  li.allli  ^^.  1.  a\..i,l.,ll.\  ,1.  |,„ir.  :  and  hanks  iia\".- 
■""I  I'l' ■'-"I'-  '■',.. .1,  .1.11,1,1.1.  I  liiji,  i-.|,.,.|  l,.,i,  |,,u.,-.,l.  M,-.  K.  11.  llan-iinan.  uli.u 
'"''-^""  l'l.\n,..,illi  ah. I  I'.  ,,/,, !„•.■.  as  u.ll  I,.-  ua,  ,-.,11.. I  l,.l,.i-,.  ||„  |  ,,l ,  I'sl  at,-  (,,1,1- 
;is   li.-aMi-r  trams.      'I'l,,,.    I,..u.\.,-.    ivas   in,         m.i,-.     (, .11111, 1,,,.  .1,,   ,\|,r,ss,i|    l|,,     (i|iitiii,ti 

|M.ss,l,|,.    im,|,|-   ,\,,ii,,.^-   ,.,„„|,| „,   ||„.      II,;,,  ,,,,.,     \i, „,„,,,,  ,;,,K^;,,    u.Mil.l  f.,|mrr 

o.in|.an>.  uill,..,it  m..r,- a,l. ..  s,t  t,ivv..ikl..      |.,  I„    1,  l,m||,  ;,i„|   ,1    ,,  ,..||i'ii;,|,,i  tliat   ..vcr 

f.'iiii,'"'n,(MMl    has     l>,  ,11    ex 
/    •■    ,.        ^^f/f-^         |i.  i,.|..l    m    II,,-    task   c.r    rr- 
r.  .list  111, -I  II, II.       'I'l, I-    i-\|,(  Use 
"I    i.\ .  ■  liaulin:,'  iiian\-  i.f  the 


*-->-'';  llM.  >  has  (■\c<-(-(|c(|  tlic  Miltiul 


^      fC 


lUAr.RAM      SIKlWlN-l-,      THI       Kl     AIIGNMPNT     Ol       Till       (ANALIAN' 
I  A'    II   11-      .(Al!  WAV      IIIKOlia!      KKI.IN-Q      III.KSI        I'ASS 


I'.'sl  (,f  hiiilihrii,'  tli(-iii.  The 
.\na  ricaii  railway  ('(int  rc.llrrs 
lia\ .-  III. I  lii-i-n  hy  an\  nii-aiis 
|.ai-sim..niiiiis  in  t  ht-ir  cntcr- 
pi'is.  .  Mil.-s  of  lini-s  have 
li.iii  aliaiiiioiK-d  in  fasour 
I.I  I  asii-r  n.-w  r..iil(-s,  and 
|iull  ..111  Hi-im.rs  Im,-:  llilf, -mil- lustra, I, s.  i|„.  M.|l,.,„t  li-aM-l|,-r.  as  he  uan.l.rs 
•■•'^"''-  '"-  ''"iv's.  i-,-l„,,|,|,i,.j  1,1-  1,11,1.,.,,  ;,l„,„,  III,.  ,.,.„||,„.„t,  ran  s,-,-  Ion-  1,  ,,-ths 
;ni.llawii-  a  ,l..iil.|,li-.„.k.  1 11  I  his  1, , aim,  i-  ,,f  tli,,,-  ,!,,-,  l„-ls  |-„.liu^,  m  ti",,.  .an.!. 
It  has  l,.,-.i  |M.s,|l,|..  to  l.i-m^-  111.-  (..n,i,|i  ,  ,\ ,  ri..r..u  11  uilh  «,-,-,|s.  ,,|-  imd,-r^.(,iii" 
♦■"'    "I'    I"    II"-   staialani    ,.r    tl„.    ;--,>    ,,!■    Ill,        |„i,-,:,|    1,^     y..rU    ami    l,i,i,|    s|i,h-s. 

"-'^'""-      '''"'    ""■   '^l"ii--    li.'s    h,  .11    , ■  N,.^».-,.la\s   .■ii,-\,-,    ami    oi-adrs   aiv   vora- 

"""'"  <-i'"is,     'I'll,.    Nv,,si,.    ihi.v    |-,.|,i-,.s,-nt    is    tro- 

''■"'   ""^  ^^"'■'-  "f  I" I'll""-'  I-  r.A..-,l,-,l      1,1,  11,1,,,,..      TI,,,-,.    ,.,    ,,    .,„„,|,.    ,.,„,,,.    „„    ., 

'"     "^     ""'^'      ''"l"l"-llniLJ       h.nii      111      ..:!i.,-       I.iisv    r..i:|iii,,,|,.,|    ,-,,„|    !„.,    ,,„t.|,|,.  (huMtro 
(oiiiiln.-,.    ,.|„-,.,all\     ,11     III,-    I    I, ,!,.,!     M,,|,,       ^^  lih-l,  n  ,  ,1,  s,  |,|  ,  ,,  ,i,.,„l  |,„s  of  U(l  a  .la\    h) 


-li'i    (ana, la.       In     l„.||,    iiislai,,.,  ,     |1,,.     |,|.,|        ,1,  c. 


iiU'an\  .      .\ii,.thi  I-  In,,  lift,-,!  dips  and 


'"""    ""■'■    '^'"'    l""'''"-ll.^    ^m.l    ,• |.lv    II,  |,.u.,-,.,|    i,„,    11,    ,|„.    |„niian.-nt    uav.    as 

'"■''"■    '"   "I""    "I'    'I"'    ''"'inti-v.    ,.1     I..    Imk  u,ll    as    s|  lain-ht,  ,„  ,1    ,.,it    nii-v,-s.   h„    a  ,1,,. 

to;;. -111.  I-    |..u,i,    uli„-h    u.i-.     is,ih,|,-,|     him-  (an,-.-  ..[    sinIv    m,!,...    s,,   as   to   s,-,-i„-,-   l,i;rh 

'''■'■''-  "I  ""I'"  -M'-"''-   'I'll''  si.i,„i-s  u,i-,.  .,,,.,.,1.  ,.,,„i  ,,,  1,1,1,1  ,,^  ,,,,„  .,j,.,i,„t  ,.,„■;,. 

""■"""     ;"'     ""'     W<-uu,\     ami     ll„.     r.,,U  |„titi,iii.      TI,,.    |.;,k,.   shon-   and    Michitrai. 

"  '•"■1^"'        '"   'I'""-       'I'll.-  .11-111. -,  I-.    ha\iii-^  l!aihva>      vvas     hamlii-a  |.|„-,l     son-|y     l)y'tlie 

1'''"''     "I'    'II'""     '■ ■     "•ni.l.i-.,!     hilh.i  iii.-aii.l.-i-m-    of    11    mills    of    line    la-ar    l.a 

•""I    ll'ill'"'    ^>'<li    Ins    |Mi-niamnl     ua\,    in  l'..i-t.-.     In, liana.     "tIi,-    ,-no,m-,-rs    ov.-rcanic 

^"■'1'''  '"  ''""'I'l'''    ''"ii-'ni,-li..ii  ,|im-kl\.  II,,-    ,||-aul,a,-k    l.v    piillm-    the    fanltv    s.-c- 

Th.-  m.-ij..r-ify  of  Ih.,.    ,ailv  ,-,,a,ls  ar,    m  tioii   to   |.i,  r, -,  ami   la\ai-  a   si  i-aii,'iil,'-r  and 

s,i\„-,    I,,hI.-,v    l„it   s.,  ,m,,|-,.v,,l  .-,s  (,,  ,|,|v  fast,,-   hn-tli   ,.f   ti.,.-k;     hut    it    mst    (|„.,n 

r,-co-iiiti..ii     hx     III,,,,,     uho    cai-n.-.l    th.iii  i.-Ki.ddo  I,,  achi,-\,    Ihnr  .nd. 

ui;l  ill  Ih,- l,ist   j.la.M-.     Sununit  l(-vrls  have  la    cun.-rtioa    uitli    this    rironstructiou 


RE-ALIGNING    THK    FIELD    TO    HKCTOR    SECTION   OF  THE   CANADIA..    PACIFIC   RAILWAY. 

F.eld.   the   v.e.lcTn   portal  to  Ki.kH,«   Hurse  Pa.s,   and   bottom  <>I  the   •'Big  Hill."       The  railway   h^gs 

the   luol  of  the  mountains. 


KAII.WA^      WONDI-KS    OF    Till-:    WOKI.I) 


Vi>rk  Miini-  st.irtliliL'  mihI  |ii''i(Ii;.'|(iii-,  arliK  \r 

■  Ml  iiIn    lia\i     III  I  II    and    air    In  ill:,'    ciiumiiii- 

niatrii. 

\\  Ik  II   Ihr  laiiadiah    I'aciiii-    Itaih^   ,\    u.,  . 

l)liill   fidiii  ciiasl   I.I  11. a--!    III.    I  lailic.    uhi.li 

liad  :,i\,  III.  .1  III,    III,:!.'., Mi:  "f  Hi. 
The   ••  l»iK       ,       .      , 
Dill  ..  Ii'^t     Am.  1 1,  all    llaiiM-iiiiliiii  hlal 

mail  Mas  lullnui  d  ;    llii    liiii'  u;,, 

IIiiiimIv  limit,   tlir  ;m,\.  iiiiiij    imisid,  lalii.ii, 

l>i iiii:   ciiMiililiiin    111    III.     I iiiiiiii    III    linir 

with     the    |iiu,,|     |iii,,il,|,.     ,,,s|.       Kill      III, 

illi'Vitalilr     lia|i|ii  II,  d.      'I'lii     hill     uas    hm  i 

ta\(<l,  and  ii\i  rliaiiliii-    had   In  In    taki  n    in 

hand   withmil    d,  |a\  .      'I'hi     iiin.l    m  iKilis  nli- 

.staclc   Has    III    till     l{(ick>    Miiiiiitalii-..      Hrn 

tin-    iiiii^tniil a!    I  iiLiiiii  lis.     Ill     ciidi  I-     til 

a\(ii(l    lAiKiiM.    had    mtriiiliir,  d  a    bank    1.1 

liiihs    III    I.  liMth    uith    a    n,ad,     III     r.-,    |ii  r 

cut,      •_'.■(:.<;  hit  |i,  r    mill  .      It   uas  m.  sI,,  ji 

"'^'t      'I       hiramr      klliiun       1 1 1 1 1  ii  i- 1„  mt       Ihr 

sy-ti  III   as    tin-   ■•Hi^i     Hiil.-      I,    ;i,,,„,   I,.,,,,, 

tlic   siiiidi  niiiss  vMth   whirji   till    t^iiiimd  falls 

Jiuay     thiiiiinh     th.      Kiikm-    irms,     N'alli  \ 

lutud  II   III  ctiir  and    l-nld. 

Thr    Hii;    IFill   canir    tn   In     dr,  adrd    l)\    all 

thr   driMis    «h,,    m,,    thiniioh    tin     Itnckiis. 

Will  II  till  \    n  achrd   tin    tnji   uf 

NeKotiatin>:      ,|„.    l,,nktli,A    shut  ,ilf   stiam 

thf  Hig  ■ 

l-llll,  'iiiil   tiiiil   thni-  hi-akis.      'I'Ika- 

drsciiidrd     liy     shi  (  r     uia\il\. 

apiilyin;;  thr  liiaki  s   nim  ,iiid  ai;am  li.  kii|i 

till'    ''■■'III    111    chnk.       Switrhis    \m n     mli-n- 

diiccd    hill     and    tin  ir.  and    thr   switi-lmiaii 

hstnird    attiiitivily     Inr     Ihr     aiiiirii.ichiiio 

tram.      If  thr  uhistli    timtid  a  ci  it.aiii  signal 

the  main  Imr  uas  hit  npi  n,  l,nt  if  the  uliisth- 

l)hu'cd  (lilt  aiiiith-  1'  ii\    Mil   suitchmaii  kinw 

that    thr   tram   ha. I   nut    mit   uf  ciintriil  :    hr 

pri)m|itly    iipinid    thr    suilrh.    and    fnriird 

the     rimauay     intu     a     hank.      Oiir     drivrr 

\vliii    had    halidl.d    tin-    hraw    fnii^ht    tr.aiiis 

which   ;;ii   dnXMi    tu    \al i\rr   L'a\r   Mir   Ills 

opiiiiiin     that     ■■  nmnmi:      duvMi      thr      l!i._' 

Ilill     hrkril    a    l.ittrry    tu    lits.       V,,ii     win- 

certain     to     hit     thr     linltnm     (if     the     VallrV 

ail     ri^dil.    lint     uluthrr    via     tiir     railua\- 

tracks  (ir   in   a    he.    Imr  thriiiii.di   tlic  air  il 

was     iinjiossihlc     to     Na\   I    '      As     iiiav     he 


sii|i|iiisi  d.  il(  railiiK  Ills  were  \t\  no  iiicuns 
iiifii  i|iii  lit. 

^\hil.      tin-     Mill    diiuii    the    llii;    ||i||    \s  as 

full   "I   (Mill  I t    II,  the  frcirht    Irani,   the 

asri  lit        (vas      1 1\  iii^      In      t|,,. 
<'\'il'Hiil    mail.     Till     Ir.im,  as      Mow  the 
a      mil.     uii^hiij     aliiiiit     71(»      "O^er'anU" 
,  ill,  cUmhed    the 

lolls,  and  a    liank   sn,.),  ;,s    fjns      |,|^  ,„„^ 

Uas  too  miK'h  Tor  a  smolr 
cliLllii.  .\l  In  Id  thry  kept  a  full  stall!, • 
"I  '  I'li^hi  r  ■  liiiiiiijotivis.  monsters  of 
thru-  da>.  of  III,  •_•  ,s  0  class,  arid  liirnin;: 
till  srali  al  T(  toils  apiece.  Tu,,,  four. 
live,  ami  ,\,ii  SIS  iiiMnies  jiav,'  l),-en 
rei|iiisitiiin,.,|     ti,    hti     ||„.     „,,|||    ,,^.,.,.    ,,|.,j 

liiirnp.  ami  the  roariii::  ami  lielclnnK'  as  the 
liKomolnis  slnii.'t;led  up  at  a  crawl  of  live 
or  siv  milrs  pi  r  hour  transformed  the  rock- 
sin  uii.  sliiiu  ^^.,|ll•l|  Klckllli,'  Horse  \'a||cy 
lilt. I  a  MTitaMr  lideriio.  When  tin-  line 
"as  liisl  I, mil  It  uas  mdiffireiilly  l)ai 
iastril.  hni  thr  HiiT  Mill  hrcame  the 
lust  laid  pii  ee  of  track  in  the  nioiinlains 
It  liiraliie  pack.d  uitli  the  lialf-coilsuincd 
cii.il  .iiiil  ashes  ejrelril  fioiii  tlic  locoiiiotivfs 
as  tiny  siioiird  and  st  riiLiy  h'd  np  the  incline 
iiiiih  r  thrir  '  lads. 

Thr   ■■  Overland  "  yoin^   up  the   IJiir   Hill 
eirlamly   was   an   impressive  spectacle,    but 

'•  "as  I r  biisinrss.    The  railwa_\'  conijiany 

ui  ir  auare  ol  this  fai't  ;  just  how  much 
it  cost   them  to  handle  ;lie  trains  over  this 

I'ars •  bank  oiil\-  they  t lieinselvcs  know. 

.M  last  the  iiiaii.iacnicnt  decided  to  dim- 
inali  this  dr.iir  upon  the  liiirh  ctlieiency  of 
their  systi  III.  ■■'I'll.-  railway  must  be  rc- 
alii.'n.d  IhroiiLili  thr  KiekiiiLT  Horse  Pass. 
Ne\rr  mind  .vliai  it  costs."  This  was  the 
ollieial  altiniatiuii  to  thr  eni;inecrs,  and  Mr. 
.(.  Schuit/rr  sallii.l  iiiit  to  fiillil  the  coni- 
niamls.  Mr  sianhrd  every  nook  and 
cramis  of  this  uild,  forbidding  stretch  of 
the  moiintaiiis,  and  liiially  came  liotiu- 
with  the  best  sehriiie  that  eii;.diicerint,' 
scaeiice  could  offer  to  deal  with  a  differ- 
ence of  u.yj:,  frrt   Ml  a  handful  of  l.l   miles. 

It    was  a  ilariiij,'   proposal,   ami   it  intro- 
duced  an   iiiircnioiis   solution   of  a   dillicult 


spi:m)i\(;  mm.f.ioxs  to  savk  miniti-s 

"'""""  '"  *■'■"<<■]":       n,    I,  hull,.    .,,,,1    (l„,,n,    ||„.    |, 
IK  r K'.i 

Mni         Mil         ^:llll 


pliilili  111.  \\  hull.  Ill, .null  r,,i 

II.      ,1., 1,1,, I     I ,1 ,  ■  •',  ""^•'""    '"-I.    .-IMU    ml,.   ,ia,vl>uht 

"•""•'-     ''■"!     ■"I"rl"l      !•■    --M,,-    ,M,„..,  |„|,„,.   |„     ,,|,„.|, 

•'""    '"""    ■'    -iiiiiLir    hulil     c.iiMT   ,„,    ||„  I, 


•''""'^'     lll.,.llv     ,.v,,-     ll„.     ,„„.|;,1.    s,,M„.    f,.,.f 


''    il    '  III,  I,, I    II,.     iii,,i,iitaiii. 

''■  '•'""'"''  ■ ''   ""■^i"'-'' '■  '-•- ^.1.. .-.,1 i,„:  u„.k  „,:i. 


KAII.WX'i      WO.NDIKS    Ml       ||||:     \\()|<||) 


'I'lit     lut.il    Uiiu'li    1.1    III!     hi  v^    liiii     (>    n.U 

niilfs,  tiiid  ill  iKi  |i|.n'i  IS  till  jifii'li'  It*  Ikiivhi- 
iImii   I  III   Ci.  >;>  fii  r      III  till- 

Ilu-    >|ilr.il                   ,     .             ,  ,       ,      , 

IuiiiuIn  I'"''  'ii'i'"'^-  wliKli  liiivi-  a 
iiii\iiliiii  i.f  ."iT;!  flit  nuliils, 
it  was  fiMiml  |>iis>ili|r  III  ylM-  an  ras\  t;niili'. 
In  till-  riiiii|i|i  liiiii  iif  till'  WiM'k  7tH>  till  II 
(niiii.l  .  i>i|>lii\iiM'iit.  Tin-  Iwii  s|iir.il  tiiiinrls 
uiri  iliiviii  fi'iHii  liii-h  iiiil  siiniiltaiK  ■ 
ously,  riiiii|iri'ssril  air  n.ck  ilnlls  Ihhii.'  iimiI 
to  hn-ak  i|..\mi  Hi.  r...U.  ^vIikIi.  Ix  jiii.'  of 
silicKnis      liiiii -li.ih  .      M \>li,il      faiililatcil 

r.lfriil      |i|.M_'ri  -.s. 

Ill  I'l-  anil  tliiiT  M  aii'liiiii;  ililliiult  n  -.  \\ .  ic 
eiiciiiintiii  il.  Till  ruik  \vas  liiiiinl  li.  1.. 
flssiiii.l.  ^..  lli.cl  w.iIm  u.iih.il  .III  cull, mil 
into  I  III    \M.ikini.'s  :     Iml    I  In    |iiiiii|..   pniM  ,| 

al.lr     III     rii|ii-     with     II Ilim  .       In     III  h,  i 

illslalii-i  s  111  ai'|.riiiii>  la\ir^  nl  sli.ili  w,  ii 
>>tMlik.  ami  III  a\  \  llllllii  1  llii;  li.iij  ti,  III 
ail"|il'  'I.  all. I  a  i-iiiiiTi  I.  IiiiIiil:  .ilti  i  \\arik 
<'«Ma|ili  I'll,         W  I..    I     I  hi      Mi.iK     \\a^     1  iiiii- 

lliilir.  il  IijIhI  I. ill \\.i>  li^i  i|       ■    r,  iMi.\  Ml" 

til-    M""l    'I'    l"il;;i'l    l.\     till     I. la, I,.    I, lit    tin. 

|'1"\  '  'I    ~ hI'  .|U  i|.     Ilial    |i..ui  iliil    .|i  ,,,,, 

'■II'".'  I-     "'I'      liii.ii^lil     ii|i.     anil     till  \     U,  |i| 

p.'ti''-   "illi    Mm    iIiiIU   ami   il\  ii: d  ,      'rii,  s,- 

''li"^ '  !■-   "'  I '    ill  i\  I  n    li\    r [ars^i  ij   air.   mi 

a^   III. I    fi.   I. .Ill    II..     \M.ikiir_-. 

\\  ..I  k  \\a,  niaiiil.iiiii  .|  .il  IhmJ,  .,,,  s^iirr 
till'     ^^  li"li      liiiii  .     till-     1  iiniii  U     In  in/     Iml- 

li^mlK      li-lili  il.     Ml    that     1  \ra 
£50,0111'  for       ,      ,  I  .  . 

U>namitc.         '■''"" -'''     '""t'l""'     "lull 

•illil    i|.l\     lllllnli  11  ll|j|i  i|l\  ,  \\  jiilr 

ill    tlir    i.|.i  n     u.iikiiiLj-    oil     ll.iii  ,      SI  r\  ,i| 

"-'llll'-l'   llll\       II,     lllllliillir      (III       srilir     lll|i,.|._.|| 

tli<-  li"nis  I.I  il.iik,,,  ,s  I,,  ,  nalili  |a,,^.|i  ss 
'"  I"-  ni.iirlain.  il.  \{  tiin,  .  tin  iv  v^as 
•^  sliiii-la.jr  III  III,  :■,  ,  ,|.,  ,,,||\  aiiioiiu-  llic 
unskilji  i|  l.ilii.iiii  1,.  x^liii,  ;i||,  ,•  ^(.,\  1,1^,  ., 
^I"'l''  "liil''.  aiiil  l>;,\  iiiM  .niiasM  i|  .1  I,  ni|il 
'"-  ll'sl  1  -M.  III..!  nil  IJK  ir  \\a\-  In  (hr 
I'ac-llir  rii.i-,1,  u|,,  ,,.  tin  y  (uiilij  luniiiianil 
liiular  |M\  fill-  1|„.  svvi-at  iif  tliiir  hr,,u. 
Ucsjali'  tiller  liiiiilranri  s,  iinwiMr.  tin- 
task  was  ri.|.i|.|i  !,.,|  ill  aliiiin  niniliin 
montlis,  liy  uliicli  linn-  over  i-.'.-)(l. 011(1  jiail 
been    ix|iiniii(l.    nf    wlucji    sum    l.'iO.ood 


xanisliicj  in  sinnki-  ainlii-.  as  I  .."ilMl.llllll 
|"iiiiii|s  iif  ilxiiaiiiifr,  siillii'ii  nl  In  1,11 
sixriitv  (iM'  Imi\  fills,  «irr  iiin>iininl. 
Illll  llir  ni'iillstnii'linll  lias  II  jiaiil  llir 
( atiailiiiii  I'lii'llic  Kailwav  (  i>iii|iaii\ . 
\Miiiias  fniniiilv  a  liallii\  i.j  |.iai.iliil 
iiiriiiMiilivi  ,  vv.is  i'ii|nil'iil  111  li.iinlli  .1 
Iraili  wtinJiiiii;  TIO  tnlis,  nuw  a  tr.nn 
"liyliiiii:  !•«•  lulls  can  lie  li.inilliil  i.imK 
1>>  a  iliiiilili  lii.iilir  at  a  s|mii|  i.f  -.M  nnli  s 
an   111. 111.      Not   mils    k  tin    1  ..,1   i.j    Mm  kiiiL; 

"^  >  I  I  Ills  -1  ill. .11  II  illMi  .1  li\  in  I  I  lill  ||(  I- 
1  '  III..  I. Ill  t  In  I  .  1  .  .Ill  liii{.|i.\  1  ij  hllll' 
^rlii  i|i|li  .  w  lull  .1  jii  .ill  I  ill  ;_.|i  I  III  safi  I  \ 
I-    -iillli  .1    I..    Ill,      ll.iM  lliinj     |iiil,|ir. 

\\  In  II       llii        1   li-llii  II       I,      r.llli  il       ll|ii.t|       II, 

I  III'  ail  .1  Im  '.nil  I  inn  1  inju.  ij  mmiiilain  i.in;:i-, 
III     L,''  III  i,ill\     l.iki  s    ,ii|\  aiila-i 


Ilu-    Uiwr 
l>i<(ii.ull\. 


Ill     I  In     n.il  III  .il    I  i.il  li>    III   rariA 

liiiii    II ijli    lln     1. 1. ,1.1,  In.        \ 

ii\ '  I  Is  ,m  nil  .il  ill. nun  I.  all  In.iii,.!,  it 
ni.iv  jins^i  ,s  till  ill, n\  II, inks  111  waiiiji  nnn 
a|i|iali  III  l\      alliil,  ,s|\      ,iini.||n      tin-      |iliri|i|. 

lulls     1    la-s.     lll.lkllin     s||;,||,    |vi|,t,    ainj      III    HiU. 

I  III  III  III.  I;.  iv\  I  \  I  r.  ran  -'  In  l.liU  I  ii  ■  l-ir- 
'•il'ii^'  III'  'I  l.\  .lll\  llnj  sin. it  i-nt  ,  uilli 
lilliln  I-  arli.ss  tin  ln,.|i,.  \s  .,  ri,|,,  ||i,„. 
'  ^'  '■■    ll"     "al,  i\i;,\     1,   ii.n^liint,-,!.  ami    uili 

iii.li|'\      III.      ^^1||,||      lliinr    nf    tlln    -nl-.'.     u|,il,. 

''-  Il  \i  I  Illll  liialis  uilills  .  In  II,  ■  s|,iii|i; 
I'  's  .1  llalil.llll-  liii.nk  inllliin  |..ai-ifnlK 
■il"ii:-'  :  I'lil  111  tin  lali  sum, ,11  1'.  w  Inn  tin- 
'"Till  sini  111,  Us  tin  sni.u  i.n  tin-  |,iaks, 
ralisiin.:  iKiil,  ts  .mil  rn  i  ks  In  ij.mri-  ijnuii 
•II''  'lill'  sail,  mil,  tin-  mam  i-jianm  I.  Hun 
lln-  "all  r\,.i\  iiM  >  sinlil,  |,|\  t,,  :i  ],,,_,},  |,.^.,.|_ 
-iii'i  I'ais  almiL'  liiiiilis|il\.  suii|,iiin  all 
111  li.ii-  It. 

-"^iiili  a  siliiatnni  f.,ri,|  H,,  ,  i,MinnT  \\|nn 
II''  "-is  ralliij  ii|„,ii  In  ,;,ir\  H,,.  r.nluaV 
llii'iii-li    l-'.a-l.    (  an\ii|i.  I  i,|- 

";^"'"-     '"'■    ""■     ""'^'l-    -'"I       through 

llin      (.laiiil.-      s\,t,m.        11,.      l:aKle  Canyon, 

-.il'li'ii      tin       i.iMiir.     ami      ^'"""''o- 

fnimij   a    (-iiiiMiii.nl    l.ikr.   uliii-li   In-  s,j-/,.,] 

Ill  II-   anil    Hllll-.   ^iiinntliiil    It    nil',   ami  laiil 

iln"n    Ills    iml.-ils.       Il    is    a    V-s|ia|.i<i     nit. 

\mHi   lln-   iiiininlains   liiii-i-\  iiil.'  sk\  uanls   on 


SI'IM)IN(;    MILLIONS    TO    S  \\  !•     MLMTKS 


iliicr  li.iliii   (K'ni  tl 


If   w.ilcrujw       Hut   III!'     i|.  Ih  s    till'    \v.ii, 


|.i|;,'c  Mlfc.nl.  .1   ;i    |.>iiii<l..h..h.     \\  li,  n    if    u. 
lilt.  iPi|.l.  .1    l.\    kii..l.    i.f    r...k    III.     .  ipjir,,. 


I.ur.l.   ..f    f, 


ru.iy's    iiKist     \  ii,l,  iif    otit- 


lU    I. 


Illn  r     I.I.   ^^       III. 


i\      I..      III.      Ul.llj 


-IM|„  II.. I    t.i    |,,k,     I,,   II 


•.ll.      -.III.      .if     III 


II'  f)|)|)()- 


ii"l  "I    liii'i"  II'  .1    III.  Ill      ul.i.  ll.  \,  r   u.is      tli.    I 
-!■  I     I  ll'    'I"  I.    III. I    '|Mi.  k.  I,       II.    ,li.  r.:_lli        t..  I. 


I  u  .  I     |..i 


IlL'lll.  .    !■    \\,l>    lili.llijlil     I.I, 
i'  ''     VV  llll    MfMil  ll.    I      i.l>,l,|.    I, 


'lii'l    III-    l.iiii|i.irl     wli,  I,     ll     ^^  |,    V,,  ,, 
11    In.iss.M-    ^l.iri,     vx.ill,    .,11,1    ,  III,  I  I 


k    Willi       Tl, 


II.     -I.  .  |i.    I, III 


I'odxlnit  the 
A\alanthi-. 


III.. I    ii.i      .'III'!     III. I,       III 


"I'I'l-ll.   hM..,.>        II,., I         1,1.        „,,|k        u,„,|,|        |„.         ^,,,|||,    ,      1,11,, I      ,,,,1, 

".l-ll.il     a«.l\      uli,  II      ll,,       I  III  lull,  1,1      I-.  ■■I"       '■•  '''I 


■■■11  I.  'I         ll\-        W  K 
nil. 1. 1,      ;iii,|     ,|,|, 


li 


I'.'i.'      Ill- 


Til. 


II I. 


Itllt 


r...  k  .li.l. 


It    Ml    .  1.11 


I  ■'    "f    ll'll'     ll"    -IIilI.    tl.lik   ll~.  ll        ill  hh,  ,1. 


III.    Il.llk.  .ll 

iii'l    1. 111. Mil...     Til 


■  i\  iLiiiclics, 

\       Mil-      \Vcil 


f"l       ll'.lll      ll|,     .111,1      ,|..U||      ll.illic      |„ 


.1  III 


iii'.\ .  III.  iiN  r..ii.,u  I  ll 


lll.ll  I 


ll.    (...iil.K   ^,,1    ,-,,i,ii,.|   ,,|    ll,,'      f,,|| 
'I'l'  •    •iii'l-    "  li'il    vwi^    111. in  .    ^il    III,    ,  i,,|   ,,r      I,,    I 


Hull 


\       ...III      \  I  .11^     ;l 


III.   M  ll      III,'      ll. 


Jll      ..f 


''i--'iu.  >  .  \.  i\  >.  :ir-.  a,  .'.  il.iinK  .i^  nii^iit 
"^  iliiv .  'I'll,  s.'  <|.  ,|iii<  li\,  r.,i,',  s  liad 
"■   ^i^.'i'l.  .1  ;     :i.  .'.ir.iiii^l\     III.'   ,  ii^jiii.'iT 


I  ll'  II  iiiiil.il  I'  III 
1  iiiiiiiii'.'  (.1  ll 
IVi.'ilif    l!.iilnM\ 


ll|.\       Ii.i, I 


-■^    '111'-'    III-    llll.     :i.'|'.,^'s    tl,,'    u.il,  1 


^^.IV    I.,    tl 


.1     11  ilili.  '  I  I. Ill 

III.'         W.       I.    IN 


\*  :.l.  mil'..!    it    iiiil    111  ,int 


At    |.l 


.\   III  \(    SI, III.  I'  iif  h.ill 
"■'^     l:i|i|.i.l.     ll.     caii^      uliiil,     i,,,,|,  |,,| 


|.l;i<'.  -    (III      |,,|'_ 


!■    ".IN    inliT- 


<-•      nil  l.'.l  I 


,\   a  ^I'Ni'  u  lll.ll  .lr..i,|..  ll  si 


(  ;iii 
Tl 


'I      I' III'      "I      iii.lals      tliniu:^|i      K 
.11    iiii|i.  r.il  ivi'. 

'  ii~ii''  •  I'  "i  >  <..iiiin.iii. l.'.l   tl)  .|..iilil,'  It 


•'      Ml.     u.,1,  r.       It    It 


I'l' 
a-.   III. I    t,„>   lui'iiink 


into 


i.Jc       til.'  .iLjiii.  ,  ,'  1,1,  ,^    ll. 


II  la.s  ( .11 


t   .if  III 


ill    ..III 


r    inslaMi',  -,    |i,     |iiiiii,.||,  ,|    ,1. 


ti.i'k    111,'    llll.'    f,„' 


ll.  s    IIii..iil:Ii    till'      tliiii'   III 


la-k.    an. I    li\-    (hi 


-iil.'li.      ll 


■U  i.f   r. 


h.iiihli-   IrmkinK       I  ,,i 
thr.iijKh  the  '  ^ 

Caiuon.  ilill'  ' 


I"    riilhl.   I. Ill     111'    Ii.i. I 


i|il.'      .h'^taii.','  .,f   ||\,    mil,  s    tliio.doo 


a. I    ri.  ,  n    laul    a 


ail     li.,ii 


III        null 


Til 


-I"  III-    ^'.  t  It 


Al.llllU'       I.iIlj 


iii-i.l.  r.il   I,,  I,.    11,  11 


IIIM'sl, 


|||M        liicai 


wi.h'  iniiii::li    I"  I'lk.'   II 


I-''      It     .llal.l,,!     , I, .III, I,'     tl, 


I  ivc  .Miles. 


ti'illic,   .'it 


an. I    nil    m. 


Tl 


If 


1'^"''  "f   ■■■"'^      l'''^''   I"  '"■   liaii.ll.'.i    llin.ii'jli    III.'   ,'ift. 


.1  v.  i>   .'III  a|il\  .a,  it 


,1     ii.it      I.,'       t 


II'      rliLiin.  .  r.      II 


lia.'k      III.       I, 


|||.\.  a.  It  nil  ant  tiiniiiiiiiM       tra.'k,     k.|it     iluu.,     || 


I       IhiiIiIiiiu'       til 


(I 


'f        III.         cliffs 


i\iU.    T 


.niiuliat       tl 


;'''nl.-.     ami    made 


I.I-.'  \vas  an.itlii  r  siniilai'  (linn-li 


.■    fiilN.'s    ,','isy.    It    was    SI  l,','t,',|     f. 


li..iin.|     1 1' 


""'       -"      "'II      .  I'    llll. '.I        ll.l'J,'     ,.,,       fill'     ,,|,|„,s,t,'  ;„|,.,.        ,,,        ,|„.        I 


mis.    .'IS     lliiri'    \\ 


r  casf- 
r.  sist- 


'I'-    'if    I 
tlial    III   li 


ll^'l'.  Ill-     il.rld.ij     to     |,|, 


llll..ll\.'s,       wllli'll       ||,.|,|       (, 


->      ovcrciiin,.    .'I    lis,'    ,,f    1  |i;    |', 


'I'll.    Iiisl    Hill 


ilh    in.'.' I    fi.t 


li;    "as   ll,  ciiili,,!   III,.  „,,,f 


"a.\.     Ill    k.i|i    It     uilliiii     li.iiiii.ls 


.■r-      ( (riLTinalK     it 


I'll'  null'  i.ii    III,'  ,,|,| 


i|i:iri'(l 


"as    int,  n,|,',|    |,,    ,',  | 


It    '"III. I    ii.it     tliiiii.il  r.    fi 


tlial      |ii,,n,',i-  trai'k   uitl.   Halt, 


"III  I.     It    |ili  asiil.      II.'   t 


"am.     an. I     tnnil.lr       its    st,','|,    u,'.,,!. 


r.l.ml.l    tl 
I'   iiii'Im.  s  :    liiit   ; 


r\     "all.       ll 


11'  "    ii|>  a    niassn,'      trallii'.    it 


Is   III    fa\.iiir  ,,f   vi.'sthciuiul 


Wat.  I'  hark 
ail     risk,     t 


li l;    ill    clr..\-.'   til 


na--   1 1.  .11    r.'t.' 


'iii.'M  hai.  '.Ill  t. 


Tills        S.lfs 


;iian| 


liiaiiist 


nil.'    ^>s|,iii    li.is    oi'.ianid    f,,r 


\Mlll     11 


a-    lAistiiin     n.liii'    was     r,„'ti|i,',l       uJh,.),     „,|.    ,■„, 


yrai-s   nn.l.  r   Hi,'   lian.li.'an  n{    a    1 


'iLT    liiimn 


ru     lnas.iiir\     h, 


M.lllll-.'.i      III      t 


IVMiit  is  that    l.i-ila\   111,'  Ka-lc  | 


'    tli'lc.        T|„.       |„  !„,,,  ,1    'i'||,.|^,,|.    .,,1,1 


"■    rail\-    (lav- 


h's.    ai'c.iiilina    t,,    its 


ivr  rijiplrs      ,„,|,.,.     i,,    ,..,.,,.^.     ,1,,      ,.^^_| 


'llll.  r    .Siiniiiiif,    ii 


bi;:    (litcli,    fciiccl 


m. I.I.I,    al. 


a      Wasatch    M(.iiulaiiis.    I 


III     llll     lit 


a  I 


HI'    Mile      I) 


icavv,    v.('l|.|)iiilt    I 


y     titv.    It 


v.i.\     a.Ti.ss     tlie 
tall,    into   .Salt    Lake 


iiasoiirv    wal 


"  liit-'li      and  nijiid  i.j).  rat 


a  sciiiiiis  iilist.'icl,'  t 


>  <  (•(inoijiic 


mil.  SHUT  tile  drau  i 


s  scvrn 


KAILW V^     \V()M)|.;rs    ()|.    Till.;    world 


I'"''  "     '-I'     i'    IIL^IIl.     ,111,1     III,       m.hl 


U  nl     ,,     I 


C(  lit.        -Jll     I,  ,   I 

till'    tr.Jh    Ii.hI    I, 


I"  1-   Mile.       In   ,,l| 


"  I'       t Aprn 


IK,     l-j 


!■  ""r'K,       III,     I,  ^.iii; 


1  llrrd      .-i      stil'f     -.Ii-iimmI,.      (,,      1^ 


II'    ^11,  III. 


P      N|i 


f"  '     It    liiU.-iliri  il. 
^l.lIU    I.I     |i,|,|„  T    :, 


llll-ll,   s      f. 


"    I"    IV.Illlhrs.   ;,1     |1„      |„,||,„,,    ,,|- 


'  '"       'I'l'"!'     "■■!-     I'.li   lllliil     llhlll     111,.    ,.|, 
■'      '•"-•      ^^1""      I'l-hl.  hi      liu.l,     .,,,,1      \„ 


'""''^'^       I'll  Mil,  rit     l!r,,^wi.    i.l     l|„      ,;,|| 


till-     ■•  I' 


'■'^^"'-   ''■■""  •'    iil'l-     Will  n       nil      II      ,,,,1 


■nil    III,  ir    II,  ,i,K    1,,^,  II,. 


H'   I-      l.lllill,  ll 


il     ■•it 


I I'liliil    I, 

Siirll      ilriKlh 


I'"'   "^'i'  III'     li.iiik   III,-  .,„,-| 


|"'-I^ll'li       >M|.     Ihlll- 


■'-       IIM|.i   r.lIlM  .  Til,.       \V|■^I, 


linir.        I  III.    liKioiiili,.,  1,1    ,.|..,,,|^ 
'IP     "I'     -I'   V,l.      |„;,\\      |>,,||, 


■  irlllr      w.iN 


lIVllll     I  -     III.mI.  ,i|||| 


'p'  II,     L;i\  mil:     I)i 


ii\ '  r    ,1    III 


(Til,  !■    I, 
till 


iii.'iiiit.iin    II, 


ll|'     tin       lull.      I 


II    IMI-.    mill    II 
1    mill    1,1    k 


Tli,      I, 


^^lll     I'l'.-IIH-I-Cli. 

ii-iiK-N    iiMv    IliK    II,  u     :irl, 


call,  , I    ,1,1, 
fur  nil   III 


l\'       'lIVIIIi^     I, ,1,1      I, 


P         llil-l'l  .l^lllu      IM|||,|| 


llllll\.  .illll  .-ll   III, 


.■I  1 1 II  ■  111 


r\ir,  .     I, 


I"'    lllllh  I'.ll     h-.illi, 


III-    llnli^l,  I-. 


I--      IIMIILT     ll\       I, 


■^     "'  '■'     ""Itli.    "ilh    ;l    Illll,    |,ii,| 


1".U     Jll-t     11.     Il;il-,|     ,-||      II,, 


rails   w,  I-, 


P 

!■'  -II--         Will   11      III,-         I, 


■I'     .-...-I  I 


-IIIL'     tn     III 
III      l-.,k,         f 


IIIIIIMIill.     sill 

ii'iii  iiii    n.-iii 


iji-   mill 

jillli  Ills 


ji-i  iis\-    nil 


S-ill     l.iiki,    \, 


ram.    i  m  n   i|,is   ,.,,|] 


l|-|//llllU  s,,|,   III 


Miii.i,   mill    .Mi-nt.- 


-li.iii   i,r 


'-   -''"i   iiilii.-lii.ii   jilmils.   ,v|||,.||   I, 


'  "-""     !'■'"'  I-      liK-niii,     l,.,M.  I-   ,,»in,j    I,,    III 


|llii\  Nliill     nf 


si'i;,\ni\(;   Mil. I, IONS  K)  swi-    mi.m  ii:s 


3 


"■'l""^'^l      ll.in-|„,rl      ImciIiIi.s     ,,ir.  i,  .1      l.\  'l-l,,     rn-t     ,,(    Ih.s,      1,11,,,,     ,,,!,..    ,,|     ,,,  „- 

lii.     \V.  sh  III    I'.inllc    l!.ii|v,.i\,      'I'll,     |),i,\,i  hii,     u.is    iiii.iv..i,i.J,|\     li,:i\\.    Ill,     <,,iil|-,ict 

.111,1  l!iu  (.r.iii,l,    |{;iihs..\   |.l;,\s  ;i  |,i,,iiiiii,  i,t  uill,  til,    t  I  al  I  (  ,  ,i,st  ri  :,t  I,  HI  (  ,  ,i ,  i|  i.in  \ ,  ,iii,. 

I'-"'    I"    "ii~   (I,  \,  i..|.iM,i,l.    V,,   tl„    ,.\,  iIkmiI  ..I    III,    ..;r,,,l    r;iil>v;i\    l.iiiMiii..'   r,,iv,.  ol    III,- 

"'    II"    S,,||i,  r  Nu ,1    ir,in,|,  ,11,   iK   ni.',iii  Mh  Mi.    \V,  ,1 .  I»  iir:  t,  „■  t.'iin.iioo.  ,.r  t-jo  (khi 

'''"""-'''""    '""''i    ""'    '"     ,M. ,>,,!.  |i,i-i,,ii,,      Tli,    r;,ll^^,■,\,  |i,,u,  \,  r,  i';,ll,  ,M,,r 

'"    '■'-l'"iis,'    I,.   ,,lli,i,;i    !i,slni,-||,,ns.    til,  a   ,|,.iihl,.    iii.|,;„|  ,,|   :i  s|,|J,    |,,,,  ,    ll,,    ,,|,| 

'  "- '''^    l"r.,l,,l    a    11,  u     r,,al,.    uiihli.   al         I      Imi,,-     al  .ali,|,  .|i,  ,1     ,-,  ,iii|  ,|,  I,  |v.      'I'll,- 

" -''  ""■'■■^'^11'-  ll„    .li.lai,,-,    l„iu,,i,  l|„  I,  ,,M,,.i   «,,ik    u„s  ,.i    an   ,  \,-,  ,  ,lii,.j'v   anlii- 

'""l"""l"l'"Mi-  vni  l,,|,|l,,„  mil,,,  al  III,  ,,ii,    rl,ai-a,-l.r.    tli,.    r.\i„,l    i,.iil,     niiiiiiii- 

^""'    """    l"'-Ml,,|    hail    ll„    via, I,.   aii,i   a  Ihn.iiMJ,    |„aviiv    ii:i,|,iial  iii-    c.iintiA.      Al' 

'■''"'■'"'"    '"    "'•■   '■n:\alin,.     Tli,    a,|iiiii,i,-  l|„,u,J,   ,„,    !„,,!.,.    u,,.,,    n,  ,■.  .sarv.    s,  a  ,  ia| 

''■''"'""'■'"''    I  '"■•'•■■'!''    till.  s,,|i,|i.„,,  aii,|  c,,,,,.-,!,.     aivli,s     «  ,  ,■,      r,  ,|,nn  ,|. "   1, ,::,  1 1„  ,• 

■'   ' •'■"■'    "■'-   '"■"!'     iiii,,i,,lial,l\    !,.!■   I|„  uiili   ,„„■   liniiMJ.   •.':,.-,   I,,  I    in   |,n-tli.      Tli, 

'""'"-    ""'     "'     ""     '"""!'•      li,\     n„an-.    ,,l  lia,k   i>   li,avil>    iMJIast,  ,1,   an,l   i.   lal.i   u  il  I, 

til'      II,  \v    lia.k    III,      IIS,      I,     l,|-,,ii-lil     ,|,,',Mi  :•(,   Ih.   s|,,|    rails. 

'"    ""'■'      '     '"     •"'"      •!"     "laMiiiiiPi    ,>n    III,  On,   ,,l  III,    n„.st  sliikiiiL:  instanc-s  ,,r  III,- 


J)-  n\  ,1-  an, I   l!',,  (,i-, 


i-iiiil'    mam   lin,    s\s|,  m.      ,  M.I,as-,Hir  I,,  si  raiulit,  n  ,,ut  a  nnluav  liiiill 


noUBM-    TRACKING     TIIKOL'GH     lAGl.l-:    CANYON,     COtORADO 
Vi^w   „,   ,he  shelf  prt-pa.ed   t,,r   ihe  new   track,  showing  hcvy  masonry  wall  to  keep  th 

within  bounds. 


p  ihe  river 


lo 


KAII.WW     WONDKKs    ()|.'    Till-     WOKF.I) 


"^■""■'■""'^^■-'""' '■  ^-'. ' in ,,„;;;, 


•-1.  Ill, ,  ,,.i 


!■  ' -liiiial,  (I    III,, I    ,„„.   ||,,,,,. 

,        ,  I'l"  'I    "If   til,     nHiniiiu    liiii,     ,  f 

The  ,|         ,,  '    '  ""     - i^    ''■■IMS      ,,i,|    |„,„U     , I, null,.-,    ,,ir 

'■'^-    """   '■lll»:i\    ll.,,l    ;i    I ,  -I         11,,,    ,„,||,  ,i,,i   .     ,,,,,, 

'   "'      '    'I      '  I'       I  \|in  ss,  s  ;      .III,       I    1  ,1 

I,     I  r    I  I  I  t  I  J  I  I  I  I  1   .  I   I  I  1  "  I         I    1  I  I  I   I 

"    _  1  M  I  N  M^  .       I  M  ;|  •>        t  n  Ml         till.  I     .  I 

„i,s  ,,|  „   ,1  ,  '       ,  "''"'-     '"     ""il^"',    ,„„l    ,i,;„nl,,i;.n,v 

-"    "''  ''   "'""  '•"'  .nl,lili,,i,:,|       ,1,,,,.,,,.^   „,„,,, I   ,         ,,„., 

'"''^"•I,s:   ,.l,s,„|„,|    ,|„„,    ,,„_    ,,,^,    ^, I      _      -  ■"    '   I'-IWiMV  nil,.,- 

"■■    -- ii;iii,  ,  r-  \\;is 


lacknuannn 
Ciit-iiir 


'"  ""    ".'.^  :   •"1,1    lli,s,    llin  ,-,.N  u,  r,    u,|,|, 

'"'   '    •'    l""'„.i:,  1 is    v,h,,|,  .        \,,    ,,,,,„,,, 

II,  l»,,ik   ,.r  liii,  s   sir,  I,  ;    ,,„    I,,, I 
'■•'1-'^  I"  II,''  All, Hill,.     ,  ,,l„,,  1,1 


l.i. 


in    L-J.  KID, (Mill.      'I'liiis   II 
""   II"     iii^lit    M,l,.  .,,1,1  ,„.,.,„,||,„Jv  „,,^  ,„y 
I"    •■-,.    .,li,.„l.-- 

Il    ".Is  ;i   il.uiii^r  s,.|i.  III,.,      ir,  I-,.   „,.,•,.  ;i<),l 


S,    ,,.   I,.,     I       ,  '      '■■"'"'■  '""  l"".-.^^.  iiiil.s.  I,,l„    iMiilt  ,.,l 

;,,'';' ,"'""'   '"   ll-'-H'i,i,  s„n„  11,111,  hi.,.   Dl.i.lMll,  ,„,,||,|,,       i"<    -o 

-■'^•"■.•■"^'-''-:,;::;':;:i::;  ;-',;;■-■•■;-....■  ii.,,,.,,,,,,... 

.: ,i„.n„     ,„.„.,,    ,       ,  '     :,     '    'r    ""■    '"-"^'     I'"-    -li'    "I- 

"";—"'■ "-"••-" -'-  .::^i'rs,:;;;';-'^-;c':::ii:";:/'''': 

-''::::::;/;:::;::;:':,:,::::;:;:::.:  :-^  •-'•■-•- 


llnv.il,  ,.,  ,1 

■    ill^        IIM    ll,.|l',.       ..Isslllil, 


'  "'   ■'"■    ^'-^     "      ^^^1^        il'i.l.      Tl,,,.,.     Mas     a 
t„„is        lJ,,v,,„    ir,  1     I  "■"";;    I'"' -       '"•'V^     IHVIIIM,, .|„.    .,,„,,,    „f    ,,^.,,^^. 

Shnrp  Curves      .,"'''i     ",    '■""'l'"'^    I"'--- 'I       ^iiii,./,in,  ;       ll„.     ,. ankiurnts      s,..,-(Nm„. 

-''"->•     r,, '""'  ■■'  ^ ';';■''  "'  ■•''■''  ■'•'"'■'  - -Ill'  vaiN.v  a „;,. 

•  iraJicnl.s.              "ill'--     .i-     ,',,mI,|     |,..,\,      |„,,,  (  ,,,,,1,|,,i^.    rni-.s.     v^  | 

'"""■     ''  .''"'iiiiil'  •!   Ill  ,.|M\,  s  I,,    til,      |,„..,t,~,,  '     ..  ,, 

iOiiil,      1,1    tl„ .         I           I      ,  liii.iti'iii.           II,, u     uis    lliat     to    I.,. 


■Il     I'.iii     IraiisN  |.i-s(.|v 


■•iIhI     a     li,,ir    ,.11,1, 


IMll.    s.      \v| 


I-,  |i|.,  s,  niii,,    II,  .irU    l; 


"'■  -I'.i'l'  -    ■■■■III    ii|,    as    hi^li    ;,,    ,;,, 


l.iiin.  Is   in    till'  (il  (ins- 
'"■     ""  "^    'III  I  iiiliankiM.nl."   r,t,,it,,|   Ih,. 


r,,|     iM,     iMil,         ri                    1,             ,             ,  ■"'""'''''■    ■""'    I"  I'"'     III'-   ai;n,.|,l|i„.,sts    ,„ 

I     '     ' •         '  '"  •'■     i-"ii,lili,.|,s     111,, It,,  tl,,.    \.|||,A.    n..,l,s,    III          ■       .,. 

ti'     l-a,l     !„  |.    l,„.,,i,„,l,^       ,       ,1      .  ,                  "'''i^i'l    'III'    M-lilllcanc,.   ,,|    tins 

, ,.,.,.:.,.,',:;      - ■"'  -''r' •  '■^'"^•"^"' ^■^---i"- 

s,„.|,      .,      ,,,'.,  K        ,                     I,  '"-''    """'''    '"■    '""   -'■'•■It    '"    I"     a,.c.,„„ii„. 

„,.            ,         "-"l-ii<;i.'^      I .1      n.,.       I„.  .Ia„,l    in    ll„„„,ii,a|.v,.|.|„  „,■..„.    ,,„,,.. 

,'■     ,;■';";"'■.',"" '     ""^  I'-l    ni.     .a.lua.     ,.n,.,.|ias,.,|    ,„s,    „„.    ,i....,.s. 

:'  ::  f /■■■'■■■'■'^■^■■''''^■■•^ 

'■■'-'r --■-'-- ■:-■■'-"  ;:::'':'i::.;:::;t:t:;:,.::;:;i:"::;',:.';^ 

;:t ;::;'::'';:::,::;■' ::;.':;;:..:;:!;:;:;  ::'■■' '«i:...-n..-",l„;:: 


"""■^     ■^' •     I"     ""li^     liinMiii-     iij.     111,. 
"'^'^^'^-    '"II,     ,.f    III,      |>,,|i„.st     Fill,     ,,„|, 
"    ^''^""""-   l""l"'"""-   "f   tl"       "Ml-   '■..'i"0.(i(i(,    ,.„|,„.    ,anl'    (.!•   s 1. 


'I     a|,|i|.,,Miiiat,  |\      i;-.', Olid. (10(1. 
IKsjiil,    1 


SPKNDINc;     MIMJOXS  |()    SAM-     MIMTKS               ,r 

■'■'"     I''""'    •'"""'    '"    "■"■l<    ""    ll'is    ,ui  .n.l.Mir,     ||„.   KuiM.Ts   ,lruvr   tl„,r    «.,y    f.-r 

""     ''I'l'-Ml.,!    ;.    I,„(u,„      ,„    ,1..  II.      (»n,  liall.,  irnl,ll,n,no|,  ^rraiMt..  ul„nn.  tl„'  ,„,■- 

' "■'"'■   ''^"'    •^"1'"-""'    'ii.ji,,,.   .mhI   r.MN  M,;,MS,     ,lT.,Hs   .,1    :h„;,„nl,     „,n-    rv,|,„r,,| 

'"    '""    '■'    -'"■'''    '•'ll".l>-    ^i'l.l    hr    V.,|,„,|    III,   1,1         I,,    ,|,.|,„|...,.     1,(|(H..(H.(I    ,■ x.,,-,|s     ,,f     ,-,„.| 

.t     Un.noo.       Ks,,,..    |„...,l,|,     ,1,,,,.,      .,|,„.|,  s.„n,     ..f    ,1„.    l,h,sN    «,,,     .Inkn.^lv    l.p.r' 

"""'''    ''^'^'"'   '•""^''■'"■l ■    -"'I    -iv-   I ■  In   ;,   M,,.,!,.  ,l,l,,nali..n    l(..()(.(.   II,.   ,](  ,h  ni- 

^"""^'' ■■   "--I'ri-I.     Th,    n,l.,.  u,,v      „„l,    ,|,K,,,,I    ..    ,. |,„.    ,„„„„..,„   nos... 


I 


CUTT.NC    OUT     T.n.;     so,  „„.R     SUMM.T     MUMP  ON     THK     DKNVKR    ANU    R,0    GRANDK    RA„.WAY. 
Hv    llu^    uuik    ,,    ,i»e   ,,l    1„5.    instead    uf    Ml    feet,    per    m,le   is   secured. 

''"'   '""'*   "I'  '"  •!"■  "'■''"'•"■.V  .lin„|„„,^  wav.  ,S,„all..,.    hiasts.    ran.rin.r    „,,    to    1  000    ,!, 

Vn,p.uavu,t..,.,.,.,.h,,la,a„ss,|„.  .„,,„,  .,,,.     ,,,„„.f      .,f      |,„„,|,      „,,,„,,„,,.       .ij 

-"'I    I"""    tht.    uas    s„s|„„,|,,|    a    t,:,,!    I.„,|  faft,     th,.     ,i,„.a,uls     |„,.',1„.     ,,,„,,„„     ,,,„| 

;"'     ,'l"'"-      ■''!"■  '"^""■'-'•(^"ItlMluatl.,!  s,,i„„„.    a..„t     w,.,v    s„    st,a,lv    antf  .ana- 

tn.k.    on    to    .  .,s    .„,„.,„.    t,,,,,,^    ,„    ,„,  ,1,^,,   ^,   f^,,,,,  ,,^    ^^^^^  ^^  ,    ^^^^  __^^^^  iro,,a1,.on.- 

'  ".|'h.  .1.     .\t   „f|„.,.  ,,„„„s  t„«,  n„„.  ,„„l„.,.  f„r  ,,.  ,„a,t„faft„r,.  „,„„,  tl,,.  .pot,  s.Mmiu.s 

"^'"^  "'.yn,.t,,i.   lia.K  „,,,.  i,,„i  ,,„  ,„„,^,  ,|,,,,^.,,,,,,,|  ,,^  ,,^,,^,,,,.^,^,  ,^^.  ^,^^  ;;^^^^__ 

';■    ';"     "   ""    "'•'    ''■■'"-•    '■■"-    ■■'""''l"l  I'-'l-      n.v    tl,..   .,„„.    tl„.    h-a.k'was    on,n,..l 

-"      ''-"l-.l    tlKM-    |„a,|.    „„„|    ,,,,.,     .„„  f,.,  ,,.,.„,,.   „^,,,,   ,,„,„,^„„    „^    ,^,   ^,^,_^^^_^^^^^, 

"'   ""■  '""''"■  ''•"'  'li-apptaiv.l   Im  ,„alli   tlio  liatl  l„fii  „sr,i. 

I'lU  farllicii  hank.  i,    „.            ,,•               .          ,       , 

lu-  .•„.lm.s  _u,.r,.  as   .t„p,.„,|„„s   a.   tl„.  st  nfltos  of  l,r„|.i„.,  f„r  ,„.,,.  var.l  of  the 

- -i'ankn..nN.      1  .„  .v  ,s  ,„„.  as  ,1,.,  ,,  as  .1,,.      way.     (h    r  Vi. ,000  ,.,.h„.  ^anls  of  .arth 

'-'l'"-t    l-,ll    ,s    h„-h,    tlu-    trains    inn-H,,,,.  .an,|  ,,„.k   w.rr  ,i„lo,|,..l   from  th,.  ntttin.^s 

-.l..nf.',.hn,..tr.nd.  100  f....t  ,!..,,,.      In  ..„■  to     h,nl,l     „p     thf     ,„,hank,t,.„ts.     .Ind. 


The  train  hud  to  r::;c  unc  fout   ::i   13  fcri. 


THK    ■■lAST    DKNVII-:    LIMITKn"    CLIMBING    SOLDIKH  |       S 

hv   six   niilt-:-,.    Iiii>   tfduLt'^   the   ^'radt-   to    1    in   5<t. 


ill-.K 

1    511. 


;N' TAINS.    UTAH.    U.S. A 


SU..n.    WASATCH    -----;^  ;-,:/,:,  „,,„  „...  .,..,.  ......  >.....-.  -  ...n.e 

en-nc-.    wt'ie    requiied.      A    nt  a    uo.ui':-    > 


Tin-    13   mile^   ol 


ntjw   iiiie   «.o3i   i,J'>">;,*J'J'-'. 


'    <i 


I 


14 


KAii.w  v'*    \\(>M)i;i<s  oi    rill-;   would 


aliNdtliiil    vi.iii.      1  ,"i.(Ml().(i(M)    .  uliic    v.iiil-.    III  '\'\,<      I  \|i.  iidihiii      I.I      I.J. (Mill. IHMI     |i,r     :i 

spi.l!.       III.'      ImI.i! I       111.        Im.iI.MmI       I..    I!|.J  111.    r.'     I's;      Mill.    -     .-..IH.S-      ^....,.       I.i.     I      ..|      III. 

II. Hill  illlMlll    lull. i-l    I'll-.   \t  lltrll    w |i.li.i|  .  Nil.  null.  '~     I.,     \vlilill      III.      I.I.I.  I      .\llii  ll.'.lll 

:il      c.  .ii\ .  III.  Ill      I"  .iiiN.         'I'll.  11     ^i\  I  \    li\ .  I  iiK\  ,i\  ^  ,11 .    I.  .1 .-.  i|   t. .  l;.  '  III  ..I.I.  r  I . '  I.  lain 

l.li.llj.^    u.ii      I. mil     i.\ii'    li\ii-~    :iiii|    |. I.I.I-..  III.  n     li.illn'.        In    llii-    lii^t;ilir.     lli.      L.nk.i 

I'.iliLlllii;    III. Ill   a    .-in^li-   arch   i.|    :!.'!   I.  .  I    ^|i.iii  vv.iiiii.i    ha--    III.. I'.     Ill, ill    1 .  .-.  .ii| ..  1 1    iN    In, si-.. 


A     It.     TON     HI. AST     ON     Till      lACKAWANNA    CLI    OI- K 
5.IIII0.IIIMI  lb.   of  dyn.iniile   wti.-   uM-d    in   this  reionstruction   work. 

til   a    >liii.liiii     l.l'iii    I,  ,  I    III. Ill    I  III    I.I   .ml  anil    i^.    in    r,iil.    |il,ii'iil   al    an   aih  aiilau'i    as 

i.\rl      III.       I  ).  LiW.llv      l!l\.l'.        'I'lil^     lillil      K  r..lii|iari  .1    Willi     |U    ll\,i|s. 

III.     laiL...-l    -lliirliir III.     nil   ml.    Ii.iii.l  'I'll.     (iiiri._,,.     MilHank.i,    ami     .M .     jViiil 

■s.  ini.  I\      \\|..ii:.lil      III     ri.nriilr.     ciilniin-lliL'  l!ail\sa\     .inli,iiki    I     ii|i..n    a     slnkiii-i    piir.- 

Il\  .    spalls  I  :i.li    nil  a-i|i  iiiL'    )  ,"i(l  f.  .  I .    I  wi .  .  .|  of     a  la.  I.      r.  \  i-ii  .11     arli  .^s     Ik.      | ).  >     \Ii.iii.  s 

r.'O    r.il,    ami    i\\"    s|ii,i||    ;ii.|i,  ,    .,\,r    Ih.  i!i\,r   Will.  \    m  ,ii    Ma, link     .S.  \ ,  n    niiksi.l 

iMihia)     tiM.ks.    la.li    I.I    ;!;i    I..  I,    Willi    III.  i\i-lnia    lin.     \v .  r.     si-i-;i|i|ii  i|    in    laM.iir  il    a 

imtiK     lahl     r.,")     I.  .  I     ali..\i      111.      ..nlin.na.  m  «    Inn     li\i     niili  -    in    l.ii._'lli.   xvlnr.  Ii\    7',i| 

I.  \ .  I    ..I    III.     ii\.i'.       I'.iulins    Kill    liii,iiji     Is  (Il  an,  s    i.f    rinAaliiri     win     i  liininali  il    ami 

till     siinml    Im^i-I.       Il     i,    1.1(;;i    |,  •  l    Ii.hl'.  I  In    annh,  nt    l..wir..ll.\    '.ic.r.it.      'I'll.    n.  w 

I. mil     n|.    I.f    li\.      rj(p  f.  .  I     i-i. ,111s    ami     Iw..  ir.irk    lias    In  i  n    ilriMii    as    stiamlii    as    m- 

I'KI  I.  .  I     s|i,iii~,     Willi     III.      laiU     11.')     fill  ._'in.  .  rma    in;:riinil\    cm    conlriv..       W'li.  n- 

.■il".\.      lln      l.\il.        Tin      liiiil;_.s    riiiisiiim  il  tin     Inn    ciossi  s   a    ilrip   cliasin    an    aitilnial 

li'J."). 0(1(1   ciililc   _\al'i|s   III    ciinrntc.  niuniilaiu     was    crralnl     sn    :is     In     ]ins(r\c 


l,e  l.illMdf     uraniu-     bt-lce  the   I'Ui^i- 


?.^':4:^v>^ 


^"C^r^ 


t«r-, 


lua.-,   ..1    di-       tfi; 


THE     KllKCTS 


Ov\^\     TONS    or     I'VNAMITK     USED    IN     THE    WOKR    ON     THE 


I(. 


KMI.WW     WONDIKS    ()|       rili.;    WOUU) 


';''"-''" "'^    -"'"'^    '"■"'■^'    "'^'■■'-       \^l""-      „      |„n,      , I     ,„„.„,,, ,,,,,,. 

"'•     ''^''""     "'    "'"'"    '~    "-'    ""     I"",,,, 1        ,1.  I:„l.,l      r,.,,,  ,|„„„|.  ,„.,         ..,      u,||      ,,        ,^, 

l-'I'l     "II     l"ll^lllliilll,ll     III, ,1m  I..        1,1     III,,     I 


:ili-liiii.  ht      III.      vl  il|,iii>     \(. 


I.      iii.i\..|     \\\. 


.'Ih'l      lliV,  ,        1,1,1,    . 

..M    I..    II 


1"^"    ("iinliv     I ,    111,  'i-i,,     I,,,, ,1,1, 


II  >n\  iiii  1     Ills 
""I"  ii"i-    lliil    .1    i:iih\.t\    ,  ii.jiric    r.:ill\     u,is 
"I"  ll"l'    I"    H„      |„,,M      ,11    l,;,,ll.-,M,      uniU   ' 


(      h'  \\     1 1 


"^'       l'\  I    I       llll       ||,|,  sill, II      ,    I 

,.,.,,                           ,                                                 r;illMi,._,    II,,     ,.ii|„,,,    ,„,u;,i,|.    f,,„,|    |.,  ,,|,||, 
^^'""   ""     '^"'"'"    '"-"!■•'     ^"-"-I'-'    'In        ,,v,i    Ml,     III,,,     M ,,„„    ,,,    ,,„ ^, 

:"^'' ''"'""—  -;■-  -II-,  si Th,  ,„, ,„.,,„,■  ,,,„„,, , , I  ,„. 

'■,"r- ;  '■■;";''"';!:; ' "-"^" • ' '^  "■  i h.  .i,„!,. 

' ,' ;, " r'^-  " ^'^'^'"" '  '■""■ ■■  — -1" .-Ill  .1  "- 

^'\""     T,     :    ^'r     ^'■';"'    ^^ •""'      -l"l    -•    ■■!    I Tl„.    ,,„„i,,,.    .L 

^^'-'""  ^'-i-i'-  -1""  III'  nin.  M ,,,  i„.  „|,,,,  |,„„,^,,.^ ^,,    _,^^,^  I 

'^""^    •""'    "'■     "■"'"'^    '"••""^'     '■'-!" '■ll^'^       i.inr,,,l,l,„n     IImI     |„.    ,.„     |„s    „,„     ,,,,    ,,.    , 


BLIM.IXf,     UP     T.IK     FKOUKST     I  „  I.     ON     THI      TACKAWANNA    CUTOM- 
This   in.nmuus   tmbankment   ahsurb-.d   over   6.6oiM,l)U   cubic    v.iuls   of   m.„,.,,.l. 

'"'""  '"    ""■'■'■"<"'■■     H"l  llll-  ii.itnnil  ililli.  |„,i,i,.  ],,,,   „,s  ,„,.„  .  Iinii,  ,,|-  f.'o.dOO  p,,- 

'■"I'"-   ""■-   'i"l    Hi-   IN. .si    s.  ii,,ns  :    .,n,.-i,,|  mil... 

'"'""■■","■',     "^'-     "     '•"■     '"^'^"''     "iiil^t"iii-  Siirii   „   sti|,ii|,,„,n    |„,.v,„|,.,|   tiinnilln,.. 

■"■",'""'    ""     ""'^^   "'    ""     '■■"'"■■'.^    I'l"""-      -     i.n.i.ullv      ,,1.. ,1,     s„     ,|„.     ,„,.i,|,.,;. 

^""'    7"'"     '"-^     '1"^""'     "1'^'^    "'"■    "i<"-  iI'M-ii   an    m„,i„.„s   «;,v  ,,i,t    „l   Ihr  .lilll- 

'•"""      ''>     ""     l"'""'^    "'■'•     "III     ri'iinni-  ,.„||v.         If..     |,n,i„|,|     ||„.     ,,,|lwi,v     t„     lli,. 

'"^    ""'    -i'--'-li-'i    ami    |".ss,f,i|i(„s    ,,r    l!„.  |,,s,.   ,,r   ||„.   ,|,„|,,    ;„„|    ,1,.,,    ,,,.,|;,|   .,„f    ,„ 


si'i:m)in(i   mim.ions    H)  swi-    mim  ii:s  .7 

;': \:;::r'  -1^ il. 'nM ...^ '-^  ^^ , ^•"';'-  ';'7': 

'■.'"''"  ,        ,  II         .       ,1     III,     ^imIiI,    .iI    111'     (liiiiih^.    lull    HI 

|„.|,„,      III.      i.mU     .:.....      n,lo    ^n.nu       -•     I.'        niM.il     ..|..  1..1. 


s.iw  t  u     111^ 


u;l\        ll{i      III.        --I..!. 


■|'Ih-    Iiih-      Iniiil' 


,.       u,|l       :.^      MM., Is.       jii.l       till 


,1.1      /.G/AU      IMKOUGH     TMi:     HI. UK     MOUNTAINS,     NI-.W     SOU  IK    WALKS 

The   .l,m,n.„.on    cf   .h,s    ev,r.u„d>nurv    p.ece   ul    nulway   .n„.>«r>n«   cuM   ..h.u. 

£J5(J.l)UU  (ijt   a   distance  ot   seven  miles. 

..,..„1,.,1    n,,u.nls    :,lon.    a    unulni.    in.linr  t  hn.lin,-,!     a     .•,.n.,Mi,.u  of     .ralU-.      A.- 

;,;    ,    ,„    ,!.„.„„ ,.   ,n,l   ol    tlH.   .• t„  ..onln„l>.     iUr     iss,,,-     .,1  .linnna.m..     tlu- 

III,     .,||„,-.      11. iv    lliir.     uas    a    .l.-ad    >  n.i.  ^''^'-'^ 

,„,,    ;„,Mtl,.v    ...ll.iA     «a.    li.-Mi    ,.nl    ..I    llu-  '''-tlv    pn.rr,  . 

1           .1               ..  liiUv        luit     (ixciiau      in  lai  wa\      \miik     i^i 

,.|i||   on  a   -iinilar  iiicliiM  ,  ..nl.\    in  111.    iv\.  I-.  ^'>^^>  ■     '"" 

,lnvli...i   li.   aii.illur  .1.  ail  ,  n.l.    In.ni    uliuli       al«a>s    .oslK. 

,    ,|„,.|    .....n.lin.,    .rail.-    ...■■,■,.  ,1    -lu-    lin.-  A    n.u    ..li,  ni,.    «a.    pivpan.      anil     hU 

,„,1„.,„,,     1,   „as:.sas,„i-atn,.Ksl„uan,l      Hi.    onmnal     ,nM,v;,    it     «a.    a.-hal,-.!.    r.- 

,„,,|„„.   Lik,   ,-n..n,.   .1,,.   tliiv,-  aMviulin.      vim.I,    nM..n,l.    ,„..oii-lu.l.il.    aiul    n-v,s.,l 

|„.K..s  ,n   111-  niountain-si.l...   i„ll,.«n,.   it.      ni   tnni.      At    last,    ni    iv.puns,.   to   pivsMin-. 

It    was  attacked   l"iliil.\.  ami   a    nvw  l.ication 
I,,     s,,     as     t,i     avoid      tlif     Zi'i/.iit: 


lose.        It     "as     riitani     to     lie     a 
,ili,  -.     Tills    lact    was    rraliscil 


nindiiiiis.  and  cnctiML;  inassiv.-  iiiasoni\  \  la 

.luctsoMitlM-.li.prilt..      Ill  asr.ndniL'   tin-  ^^a-     m^"!                                         .               . 

, ,ai,i-s,d,     til,-   in.in,-   liaiil.d    llu-tran,  alto.,  tli.T.      I.       was      a      wid..      ruvu.tous 

,1 tlul.ottoni.all.iA    totlu-drad   ,,id:  drviation,      ,  iitailin-     d-p     <'utt..i.-     on.i 

nu.rit    pu.li.d    It    lip    th.'   M„T...dni,.   st.p  luav.v    .iinmllin.r   tl„-oii.h   prop-rtms-   spurs 

,o  ,l„s,.,.oiidd,ad  ind.  wlun-  tlu-rn.nn...  and     liinii,.s     p,-otnid,n.     from     tlir     mam 

1„.|„..    on.-,,    moiv    to    111.-    iront.    haul.d    its  ran..,-.     Tli.    tumuK.    t.n    m    niimlwr     for 

load"to  llu-  top.  and  tlun.v  on  t..  Hathiust.  tlir  most   part   aiv  short  ;    hut  some  of  the 


r> 


K  \ll  W  \  ,      \\<>\|)|  Ks    (»|       I  III-     WOKI  I) 


.■nllit.M>  an    ,,|   n,nu.  ,.... I.  ,.ll..  ...,.•  l,,-,v.nt;  i..r«anl    imm,v    r,v.ns|,U    tl,.,n     ,  s ,  r    ,„     .11 

"""^    "'    ';"■"'    ^' "-     "•'"•■'^■•^    f"'-    '••»•-•  l'="-t>     ..f     tl,.      ».„|.|.      K,.,.,     ...,„n.rv      K 

r....t.       .ra.l.s    «..,■,.    ..M.l.  ..,,,.1    th.     ..MX,.  I,:n„..,    f,    p,.v    a    Inavv    ,«.nMllv    f„r'  tl..- 

"I"'i..l.    Il.r    l.ank^    riMMu'     I    ir,    -o    in,!,,,.!  „„stak.  .    ,,|     l|„      |,„,n,,rv      K.v.rx     „!,■ 

..f    1     n,     »-..     ulMl..    tl...    .•„,.,.    a„     „f    ,.,u  ulM.I,    .a,,    l„     .av,.l    „    v„al    „.    ,|„     „,,..,a- 

'"'     ""''■"'    "f    •'-'*    '■•••'     ^-1'"-      H.^     '1-  " I    a    ra.KNav     ,n    tl...,.   .lax.    .,1    1,,,,,^ 

'";."      ""      '^';';     ua^    .•.,Ms,.,„,„al...|    al t  .•.,n.,....il,..n.      "  S,m  n.l„„.    l„.„st,.   .ax, 

'•; '"■'    '"'"  'M"n.l.-.l   I..  iMMM,-  l|,K  ,„m„t,,-    ,„av     hav,-    I.,.- •    a    Int..    .a 

^'"'"  '"'-' ^'^' -""'" "'"^  |Mv,„,„,    |„„    „    „    ,|„     .„x.mi„..    «a|..|, 

"itli    III. mI.  I'll    lailwas     ii|.a>.  m,,,-.I    .f      .     .  i  i     . 

.,,,  ,   ,,  """'    "'    •■^•>>     lai.'wax     li.l«.,ii    III,     t„,. 

lliis  I',    iii.i.l.  iliiiM  |,n„-,.s  i>  Im  ii|.^  |,i|.||,    I  I',, I,.. 


/k..-Ai,      M.w     soriH     V.AI  I  s 
A   heavy   tutting  :    .sh.,winK  vleunnK   through   the   bush   for   right-ul-way 


,„        ,An,^      VIA,.     .    .       .VK...       MU        MOUM.,      K,V,H,      .LW.     UOM,         .KANCK 


Building  the  World^s  Loftiest  Bridge 

,„,.      C^T.A..     S.Ar.     O.     THK     TADES     V.ADUCT     IS     :n     ,  KK  T     H.GHKK     THAN     THK 
TOHMOST     POINT     Ol       THK     lOHTH      liKU-Gl 


nil, I.;     il       I,      :iU^a\N      s uIkiI        111 


i.loiilil.  ,11\    .1    iiH  nliiriMiis    w..i-k.    ri\:illinu 


,',    ,;,;,,,!     111.     inhn       .AM,    Ihr   ,n:..lrr,H,r,     nl    M,  ,nM,  ur  ( ,.    KllM 

;,|  (,,,|.lllll.  IH'I  l.ll'  111-1.1111.  Mil Ull 


—f  ,      /Tj       Ullll'  Mllklll-        Hi       111.'       IH  hi 

-    "    ■  '      .„.„„. nn..  Il   .-   pi. .1,., I.I,    IIkiI       -.iMH'lur. 


Ii;l/.;in|..ll-     l.i    J\v;ii'l     111.     1' 

,,|    ,Iis|,,mIi..ii   I.'  :iii.\    |.;.ilMii!ar  .,          i      ,                I 

,1     ,,l  II..I      .|iiit.       -'      l"ii'-     .i-^     ""       l.i-l   ii.ii'i"' 
III,      I.  \.  I    ..f     III'     l-.ill":i\     III.  l:iU 

„„     .,l:,r.i-    Ill    .• 'I  Vl:„ln,-1      u ,  ,v      ,.l:inl,.l     ..•n.->     In       I'ntl. 

.„!,  1 .1, ,:'. •.i.i,.i. ■.■ .1  i-  ''  '■-'■'I''  ""■  "-;-  '■'/",  """7';': 

,|„     ni,l.:    V,:,.lu,.|.    h.p.„.    Ii,.....l,.  n.,k.i^    111...      --'l-v-     ^tnii-iiiv     ii.i..t 

,,,,. .,,,„,    .,.,.,.,.    Ilin.n.J,    uln.h    ,1 I"        P'a.'il        r„n,l..i-..l.,.v        li-n-.tl,        lU 

;',.'s:i,i.'k,Ji-.'i..i.."  >'.'■>-  '■■""■  '■""-'  ^'-•-"'  >'"--^""" '-"' 

.    ,,.                  .      1>..,     .1..    \\. Ilr .        Il      1-  i.M.ni. 

|)Hi\  iin-t 


-•'•  l<\ll\\\^      \\()\|)|  us    ()|       INI      \\(»UII) 

Tl.r    .,n.Mi„>     .,1     tin,    iiiMl.rtiikmf    Im.l  \    u„l,     v„n,lx     ..f    .■..mi|«  tilix,     ,1,  s,^ns 

'"' •Niitii.Mi.l      l,.r      iMiitiv      >,„rs     II.  f,,r  ,,    l.n.li...    «,r,    |>r.|.ar..l  :.n<l  miI.iiiiII.  .1 

""'"■     '"     " I''*''-     ""      Tiill.  ll.ni.0,,1      |,,||„^,„| iiHs.     Aft.  r  .•,..•■  r.il  inx.siii-,,. 

an.l       Mui.tl,,,...,,  (iiiiiiiiil       n,il«„v.         IImi  t,,,,,  tlir  |,r..|H.s„l  ..C  M.  1),i,mn.  1 1,.    (  ...x  ,  i  „- 

*'"     -"^ ''     "''"'    "'■f""'    ""    i"^"i "il        M,.i,l  .nail,,.,-.  r..in..|  hu mi  Mini^t.  mil 

"'''*      '^"■''-       ''''"      '■" ^     ^'      •'"«■•  ->-.      Tlir   Mi.v.  ^sfiil   .,,uii.,-.r   n|„,,    sni,. 

niiltiiii;       Ills      iiliMs      was 

I'll  ri  III!  Id  ,  ni|ill;ls|sl- 
lli:>t       III,         ,|,|||.    illi,  .       ,,| 

<■  l'<  <•  I  1 11 II  »  II II  I  ll  I,  I 
iiiiiiiiniial.  ;itiil  I  li.il  I,,  u. 
iililiii  ll  III!  lliiiiU  ^^,,l||,| 
liiiM  111  l>r  (mIIiiI  mill 
MIX  in-.  till-  siicci  s,  ,,f 
"lliili.  IliilM  lark  ..I  I  \ 
I'l  I  ll  nil    iiiiiji  I    Miiiilai'  riiii- 

'll' ■■  ".1-  iiiiri  iliilli.    Till- 

K-lli-  lircaliir  l'iilii|ilii'ati  il, 
111  1  aiKi  iliii'ilii,'  till'  1  \alii- 
iiiahi.ii  III  till  valliiiis 
ill  sli;ll>  111  III  [  mil  \|),  iti  ll 
I'li'lili  III-  1  aim  III  ll;;|it, 
-"  I  li.il  III  w  liiij,  i|iu  ,- 
I  ImiI      III       III        llili.liiij 


1  (iiiskIi  I 


■I.  lav      lliiis 


•il"-i  ■  I'l  I  ail|iiia- 
I  I'lii-  \M  ll  niaili-  t lu- 
ll  '      Mil       wiiik,     ImiI      Hi, 

anili.iiilii  ■.  iiliiMil  1,1  l„ 
IhiimmI,  11,  \  I,  ^^  if  III,. 
lll.lL'MllMr!i         III'       Mm        ,   nil   ,.. 

I'li-i  .       Till  I.  iniisl     1,1      |„, 

|"'-mIii1iI\      111  lailiii,    :      111! 

I'l  --:il r  \Mii  k      \(  h.  1! 

"Ill'"      -lall.il.  tl i^li     III, 

niii  \|.i  ill  ll  '  Miilil.  iil\ 
I'  ^'  .iliiii!  il~-  If:  ami.  ,ilii.\  I-  all.  .ilisul.il, 
■-■il'l>    liill-l    111    as-llliil.        I''.\il\    I  I  .III  i||M,  iir\ 

11. 1.  Ill> 

'"'"'""'    "I"''      III'     'li-l.inri     am.,,    Ilii     Map  ilm     |  u  ,  ,mmi  .1 1    in.i,  li     I  in  1 ,  ji  u  . 

■■''     ""      '"I'    'M'"'K     1     null.       IhM.li-.i  Will  11   i.lli.  i.il   .i|,|iii,\,il    v^.;s  ,  xi,  nil.il   at 

'"'"^      |.i"^"l       lliat       IIh       iinlv      imaiis      ul  la,l .    I  In    1 1,  si^  n-,    |,i  1  ,m,  j,  ,  jji ,,   ;i   |  ,,„  |^,    ,,  ,,  |, 

'"-""'''"'-       ""^       n,l,ii„|,l ua,       liv  .-I    I,. I;, I    I,  „::l|,    ,,|     |,,v.'(;    f.  ,  I     ilniilnl    inti, 

" ""■'"'-       III'        ii|'l"i'       1 K      i.r       'll'  fiiiir    .|Kiii,.      Tin     i.mNIhiiI,:,..     I.aliiiv    «.is 

^'       "       '"'"-       ""I '''I'        '■•      '■■■'<'^       li"        till      main     -|..in    ;,I,iim      Ih,      ^ luav     ami 

'"'■      ''"""     ll"      ^'ill'.^      ^I"!""     I"    '!"-    :il  lt>    m.i-,|M     ina.,i,i,,;>     iH,,.. 

■'    '     "  i'  1.  I  lip    In, I     ;||,,^,      ^^  I,    III,      |,|,  |,:ii.ili,„i    ,,r 


COMMF.NCING    Till      SIIIIWORK    ON    OM      "1      IIll      :.l|r,i(l      ■,IA- 
SIIOWINI,      1111.     WIKi     \1    rTIN'r,     INCIOSII.      IKA'.IIIIR 

'I'  '  I'  V  III  III.  i-mj^i  ,1  ,.,  ||!|,  ,,|  |'|-;,nri 
III'  I'.iiik,  ,|..|iiiiM  ,|i,v,||  ;|t  ;i||  ..,1,^1,,  ,, 
-■'""        '■"'      'I'^i"-       I"      llii       riMi-     ai       III.         Ill,, I      mi^lil      ,.,,„,     i, , ,    vv  a,    ,  ,  ,iim,|,  , , 


Ill 


IIDINC     TMI-.    WOKI.irS    l.oi   IIISI     HUllXil 


:i 


,|„.     nms V      N-'k.     :-' ''■!'-     ""■'  "^"'     "'"""■'' '     '"'■    •'"^'•'-     -""'"""^; 
,^  Mi-iriH-.  .1      ..liii'-l      ■■!      III.       iM.niiui,-.  innrliir  iMiv.r^.  Iil(iti«  U'"i-  '""'•'  '""""'"' 
"''"     '        ,,,,     ||„      M       1,1. ,v      .1.1.      ..I      Hi'  ..I'.l   •■I"    "III.!    ..|..  nitioiiN. 
X    l:.lsi-        ,   ,11    ,     ,|„     ,.,,„lrMl..i    .iin-l    In-            'l''"     "h..t    i.n|...rlnMl    an.l   .lilh.ull    |...ll    -'f 

^^^''  ,x,,,\.,t >     .I..VVM      t..      .1      .1.  I'lli  II"      ilh.l.  rt;,klliL'     ":•-     I"     ,..nii..li..M     VMlll 

,,|    ..;il..l     !■•    -"H.      I..iir,.l.il >    l"i     III'-  II"'    mi;M1i    M''"'-    ''-       '"  '     '"  ^  ^         , 

„|,„i 1.      1m, t      I, III.. I      U.     .li„.,N.r     :.n>-  l.h.^th.  «l,...|.    iM.   11      ,,..l..itih        •^.^''•;".,"..„ 

,|„„„     h.lt.i      III. Ill      Im.II\     ii.Hk.il     i-.H-k.  :ilic.v.-  the  IliMi-M'.iil'        \M"n      a  iiciiihl  III 

Ins.ra.lol.liivui.,  ,n...v.l..|iK    nilli.    Ii..| I..M.I tl,.     i.nU    m    <..'        ....  f-t. 

..r  lin.liMU   linn.r.r 1     li.    ^I- I   I"  L'^  •■■."■    "'    •'"-    -f"     ''"•  . 

hK    l,.M,Hl;,t,.,n.    i:|H.i,    Hh^    l-'lv-i    -""'  '' '^' ^    '-      ^'     '"       '"''■; ^      ''''. 

,.,„l,,.M.i,n,..     lo     Mrun      I U      l.v  TIik     ,hi.,.,I     n,,,-.     ..f     >I.M     -    -Mr'"'"' 

,n.r...li.n,.u'    a    svst,  n,    l.-l'-l^-l    -I"  I  :'•    '- •M""'    ^'    l'"^"     -""     I""- 

|.,r.       TiM-    mM,..nrv    l,:,.l    I ..m..l    u|.  T  .  ^.     ,.i.i-   : 1    n  ,  ...i..uI,,.-I.m|.i  .    "Hh 

,,,     ,    I,,,,,;, I    ,,|    ■,N|,,t    u ,il u.i>  III.     I"ii...  .t     .1.1.  s    |Mi..n.l    uill,    111.     iivM. 

.,.,|,|i..l    s„.M.„K.      T 11..I.     in.."    --  'ni'^    1,   M.:,n-,K    ,i.i..,iliM.    .iM^.^t.. 

sl,.|,nL'    .l..wn«:..-.ls    ml..    Hi.      ^nll.^    '      Tlii^  th.     l..|..    ulmli   L^i^'^   ' '   ^'•"•"''-    ''"' 

„.,s     ,|,,il.        11.  Nl".  I..i     .1.  \.l..|.ii.'  1.1  -I  '""  .1    ^I'l'  :iniii''' 

TI...    .l,..ii....-    liii.n..lK     Ml, I  I.     :i     ii.iinl.   1  Til.     .ivitii.l.   ..I    111.     l'."-    I""- 'I     ••■"" 

,.,  u.nnws  to  ai„.„Mi- 11.1  iM.i^.  ■■!  "..^  -I...'  '-'1^  -  '"  '' ' -'";; 

rn.i.i,. I  1 \  111..-  II..  -I '  "-  '■■"■I'  '-'^  "I ■'  ^'■'';'  '"■;•;"■  ,''''"'; 

a lul. -il..       Wil I      l.irll..i      n.li.  ,.,i,  1 1.  ,1   .L  .  |.U    .1 L.l L'    ""^ 

,i„  ui„,i,  .,1  ill,  iii.i V  ^^,l^  .1. n,.,ii-ii.  I    III.  1...^.  iii'^ ■""  "-  '"'  '"  '';;-"' 

„.p|     iK     n,,      ali.iii.li.ii.  .1     111     l:i\."ii' 
.Ii,,il    ,(,.  1    -|.aii. 

\l     tin,    pni.liii.      111.     Ilia- x     .'..iilr.H'         I'l-    -i. 

,,,,  ,i„,i    .,,,,1  111.   uIm.i.   im.i.  iiikiii.'  ":-     i.r-  "I."''  ""^  •" ^''■''  '^-'''""^  "'"' 

su.l.l.  lll^        lliiu-l        ii|..."        II. ■        n    .|.....ialiv.    .1 r.^yurj.    |  ,r.  .f  .1  iir^  .'i  I..I 

Prcliminars       i,,,,..!!.,     s.i.nl,'     liaiiiai-.       .|.         I|-..in    III.     la.'.     "1    III'     I'.".'-. 

^'^"'^-  (  ,„i,tiii,-li.i  I.         Miiahhin.  -  (..ii.lni.-l "■<>    iMiTi"!    .".I     1."".     ""■ 

f,,,„,,U      III.      tail     l..^,|.a,l^        ..I      \h  n.nu.        niM.j,.     III.  ,.  l.N     .Ik,.'  »^.'.-     "'H'     '  '' l^''' 

„|„,   h„l   l„,„  auanl.  J   Ha    ......Ha.  I    U  .v   Hi.        .  xMiial    s,a  II.  .1.  Ilii- .       \   -ImH 

.l,,lu..,k    ..nis.       r,,..,i    amval    al     III.      Ml,        ,  M  ,  i.  U    I, .  ,ii,     t. ., .     I .  •    .  n  ......I       "^.'^"^^'^^l^^ 

,1,,      ||,.,|     ,|i|,^|i,,i,     uas     III.-     .-lal.liOini.  1  I        I,  \  .  !.  ami  I  In- \  .  il  aal   |  ia--a.j.        Constructed. 

,,!    l,-,n|„.iarv    .-..i nn,.ah..n    li.lui.i.    Hh'       ^^  a-  ii-.  .1  I.\  ".h  kna  ii  ami  aU. . 

,„,,„,s,t,.    siil,.    ..I     Ih.      vall.N.     I.,    la.-ililal.-       l,>Ml„    .-.  .„  ^  .  v  all.-,    .  .M  la    1 .Inm  ma  1 .  1  lal. 


,,        l,s     .'is    I,  ,  I     vviik  .    anil     11-.      I"    a     I.,  i-lil     "I 

:;  i-j    II.    t  III.  .ilii.v.     Hi.     I.iim.lal -.   I.. I"  i 

l.i.lilaiU    I.,  .'i';  I..  I    i.\    1-^   I"  '     .1    "" 


II., 11  r.  ai-lniiL:  Ha    IhiiIiIiiili   1'  \  'I 


.p|ii 

||„    ,ii,.\.  111.  Ill  ..I  III. -Ini'-I ..I  mnt.  l.al  'I'll.     I  all.  l    ii|i' 

,„.1„„„         \   Miia ,|in.-   i-alluav    uaslai.l  ua-     l,a,i.ll,.l      Ws      a      - II     .k  n  L'k      u  In.'li 

,!,,„„     ,.„.|,     .1,,,,.      an.l     .■,.m,..-t..l     al     Ha-  I.  ,u .  .    .1    't    » la  n     ■■    u  as   ,.  ,|mi-.  .1.      (.lamt.- 

|„,H„i„   l,^    m.aii.  ..I   a   u I.  I.   la  i.l^.    acr. .--  ua-   n-.l   .  mIh-i^  ■  l.v  ■   alll,i-.|.J.   it    l.a.l   U.   Im- 

,.„     ,„,,-■       In    III,-    uav     ,1     ua-    |i..-il.l.     U>  I  a,  ni.lil   1 1 a.|i.al,v    -..m,     1 0  nnl,  -  a « av  . 

,,,„   ii-.an   Hi-   l.nnk   ,.1   .m.     Lank   t„   llial    ..I  uli,|.     ,1    ua-   -„l,,,.t,.l   t. .  .  I.,l..  .i  at-   t,  -t-   t.. 

I ,|„,-,„a    l.u    ......laK   th.i.-lu    ax.a.l  .i,-„n   H„    -h,  „,lal .  .1  ,|,ialil  v  .    Sn .-i,l..-..l 

,„.,  ,|„    ,,..1„,„.  I.„|al,.l,..tli.    li,.jl,wav«l,i.-l,  th.    -I..1H.    m.a-„,i.,^   "J   n,.-!,.-.    r.  |.l-. -.  i.t  Ha.' 

„.;a.,-,l.,uii    th.     vail,.    -1.1.-.        \n    ■  h  .  t ,  a-  t  h,  mat .  i  lal    h,i    th.     mm,    1, u  ,  ,.-   -„l.- 

,:,"„,;i,„„.      -tall,,,,      V     -.     ,-tal,h-l„.l      uith  „,:tl,,ll,i.-n.-l„n..aial  I il..n-i-t 

Ua     ,U„,; •,.,        .         n.......    I..1     -II,  a,i,.-ni.    ..IT.m;.-.,,.. 1-  ,„  .  -.,-i- L. 

111,,,!,,,- r     L;a-.     -in,'.-     ,i..iia-     ,ii.  .i:>      "■'-  '■'•:■■■•'    ■ -■     -'  ■■■ 


KMINVAV    WONDIKS    ()|      Till,     WOKl.j) 

till'   iLvMrilivr    ,.,,,, I, ,^    r. -is|,,l    a    [.n.Miiv  \\  l„  n     ll„     st,  ,  I     ,-.; ,|     ||„     ,.,,!,  r    ,,|o,- 

"'■"'■''"'    i""""'-     I'"'    ^'i'''"''      l'"-i'-  "I      11,1.      ImmIm   ln,._.      M       u;i.      c.llhlMl,,!       ..\.T 

'*"'"■-•'"""      'I" -llHIL'     M,l|,„,:,l     .HV;,  III,  ml,   11,,., h;, I,         ^,,|,      ,  ,1        I'M, 

"'     ""      '""'1^     ■!-     Ili'\      I.     (      M|,^^;.l■,l,     ll„  |,  ,|      |,,      t|„        |,,|,     ,,|      (|„,      i,,,,,        Tlu-  Slivl- 

PUT.C.M        ^''■"■'       "' "'"'I'     IIm      ,„,..,.„.  „,,„„,,„,.        T,.    ,,„,„l,,l,,.,i:,„r,.       "'"'''• 

is-!.' '"''"'  -"'■  '"""  'l.lllll"'!  Ihr      ll„Tr,,s,,|.J      U,l^|,l      ,,|      I  I ,  ,  s     ,  ,\  ,    || ,;,  I,.,,  , , ,  m 

■'"'     ''■■''■         \^'""      II"       l.'-l  -'-I,,.,,   .-,    I,,,:j,    ,-,„,nlM-u,  ,..|,l    ,,|    sl,.,l   r;,,N 

'■'""'"       "'       ''"'"^      "'^       -'       '"       |..-lt„,M       I',,  u.,-.       |,|,„.,,|       ,,, ,|„         ,,,,,,        ,,|        ||„.       ,|,,,,, 

'■''""""^     ""■'      ■ ^'     '■"     ■'     I'^'l     ""li  :.i.-;,.K    |,l.  I,,|    ;,|    ii„    .1,,,,,    ,,„|       'n,.. 

""      '"''I''-'"!    ""    "11"'^    I--I.       Tl ,  .,,,1 -L    ,.,„„,,,,.,„.    ;,    ,,,l:„.,.„l..,,   .,,,„■ 

h.avv     ,.n„il,-     «.s     n,^,.i     „|,    I,,     ,„,nvl,  ,,„.,     „„;,.,„,,„     ■J■^^}    I,,,    „„|,,    |„      n,    ,,  ,,, 

'■"'^'   I""-   ■""'   ^"""-    ''■ II"    '■'"■"■'-  ■'•  in  Ihi^IiI.  I.I. Ill   M|,,.|  lu. ,„,..,„  .,,1,    1,11,,,,. 

""'""•"    '"1'^-      Tl,,.  u.,.    I, ,».,■,,!.„, II,  ;,  ,,,,,i^      1,,,,^^,^^      „.,^     ,n,U.i      ,,, !,,„. 

^•"^'"    -""-    ""    '"'•■"■''■     ^ I'""i'-i    ^ '^■■^.|l  lu    M.(.,,l„,.,„„,,|||„    ,,„.„„,,. 

^'I'l'''"'""'""'"-'""^  ' I,..!,.!!,,    .|,„„-  I,,    ,i„     I,, I    (  |,,.,„v.      Tl„r,     u,,.   ;,    la,-,- 

"'"'^    '^"■"'--     '•""-    l'^''''"l    "I'    •mil    'I"""  .■;,^,.    ul,„i.    . I, ,,,.,, I    ,,x.r    ||„     ,,„!    ,,|    tl, 

''■'■'"    """•    ""''^'•■-    1'^'!    ""    ""     ^""     ^11'-  Ini^-.    Tl,,.  u,,.  1,11,, i  will,,. .11,  ,.s.„|,„.|,,,,„ 

'''■■'"'""'-   "'"'■''   "^i-'-ii^-"l   ni  lo|>'-l"''    H,,  ,,i,.„,,   ll„    l,,|,.„,l,  ,..  s,,ll,:,!   I|„    .■,...    ,. ,1 

"""    ''■ '^'""'^-      l'"^     ""     '"'•'     II"-     l^'"  I-    |.ii-l,..l    l..iu:i,,|    a.    IIh     .l,,lu,„k    ,.,,,.1 

'""•^      '"""     "">      '■ I'l""!      -'-■"""     l-l  o„lu:,r,U.        I •,].  ,•     \u    ,xl,„,|     ,.,,,,,,,1,1, 

'"'"    'M"i"i"l.    "Iiil'     (Im     I..I:,I    .-o.I    ,.|    „li  |„,,| „     I,,     ,|„      „,„.|,„„„     ,,„s    l,;,^,|!,  ; 

""■   '■^"Hi"'"l^    ^""1    n,,,. A    !,.,■   II,.     .1,,,,..  u.,s   .,„l,:.,,|    n,    ,„lu.„k   I,,   ll„     t,.,,  ,,|    ||„. 

■'ii"  ••■     "  liil.      ,  1,1      II, I,. r    \\:is    Milhl.       (  I. IIS, 

'^^     ""      '""""    •■M'i""^'!"'!    r,„n|,l,l„„,  ,|,„nllx.    ,1    ;,    u,„k,,,an    n,iss,,|    |„s   |n,,tin.. 

I"'l''"'''""'-   I'"    -lliii;-'    IL'-I..lu,.ik    u,,v  h,.  u,,ss;,\,,|ln,n,  ,.,rla,„  ,1,.:    I,.     SiniilarK 

■"''^""■"'-      ■'''"       -'"■"       ■-'  11"    I.-..I   l....is  u:,.,,h\,al,,l.  astJHV. ,1 


DafiKtT  fiorn 
Hi;;h  Winds. 


'I     .'iMI     r,  ,  t      .|iri,iL;iiiM      I        a        h,     1,  i,,\  ,  I-,  , 


""      l''i""i^'l     -"I'     "..-    tills, n  On  Ih.    |,,|,  .1,1,   ',,r  11,1.  ,.a,,,.  a  .i,,all  ,,^(|■ 

"'   ''^""'1""'     '"    ''"'I-      \VI„n  ,1   ua.  ,|,ri,l,,l       |„a,l     l,ax,||,n^'     ,  I,  ,1  ,„■  ,  I  ru  ,  ■ ,     ,.„„,.•     uas 


li.    in  il     II,,      I, ,11 


\     i,,a.,.i,r\      |,„|-..     Mil, ,11.       , ,1,1,, I.  \.     ,1      ,^.,,    .,1,1,. 


i\  \ 

II  .11 


"''I"' •-    "•'■'     i.'i-'l    ill    •■iTl.-iin    ijiiailds  t.,  i,,,,\,    ,,\,,-   II,,     liili    I,,,. .til        I'he  i;iectru 

"'■'I      '"^''      """1^     " I      -t      IIP      liiMXV  ami     u„|l|,     ,.1      l|„       ,,„lam,-       ''^""''• 

""■'"""""       'I''-''     '1"^     ^^'      III    ^».i\     III    :i.i.l  u,„k.       Il„.      .i|,|,l,ai„.,.       ,.,,„„„a„il,,l       II:,. 

''■"     '"     ""■     ^'""      lii-ilii"!      .1-     l.ill     f:icli.rv  u|„,|,.     u,,rkiii-     aiv.i.     .i ,     l|,al      l|„.     |„, 

'■'"'"""^      ■""'       """'■      ^iii'il-ii-      sinirllin.  ,,lir,.    1,1    .!,,!    u,i.,      I,.u,iv,|    ,1,1,,    |„,M| 

'■'^1 I"   11"     ,,iv..i,n    ,.r   ||„.   u„„U.      Tl,r  ,a.ilv.    u|„i.     1 1„     ,.„i„l  ,;■,  ,„.    |,„,|.    |,vu|,„|, 

""■-■' "■     l"'"'^"--     "I"'    li.i'l    ^liiiiii.l     llir  III,    .irlii.ns    u.r,    i,v,l,,|    ,i, ,   u ,  ,v  .,„„|a ,  Iv 

"""'    "'             -    """'i'''.^-    I'l'li-I    ll'.il    II"  V  i,„,N,,|      |,i„„      |„.Mit      I,,     |„.,,,t      a.     ,l,.,ii,l 

'""'    "'    'I'-'-""  'I    lli'll     ""il^    .I-    Iw    li.ihlllir  Mlirtli,    l>.,„l,lal   .l„.n    .pan   ua.r,.l,,|,|,l,,| 

i.iiy    .a,.!,    .1,,..,.    ||,al    ,. ,1    l„     l„.,„n|,l  t,.  ||„.   I,,.. I    |,„,..   ,1,.    ,,,,,1,,,,   |,,u,  ,,,,,1^   ,,.,., 

♦"'"■■"■"I II.  .11"!  "illi.iii I   .iiai-,,1   .,,  lak.n     ,l,,ui,.     Ira, I. Inn  il     1,^      ||„,     „„',,„. 

-I''"'-       '^•"""^"■-     tli'.v     n,:. lata, 111, I.     ,,i„.,.  ,:,,|u  .,v .    t,,    1 1„.   SI .    ]:U„     hank.    ul„,,     i|„. 

""      ^l"l"'"l^     "^1-     III     |i.-ih,,ii,    l|,al     II,,  sJM.n    .,,,,„.  ,,|    „|,.„|„.,|   |,„„, I,. .„  ,1,^,1   ^,,1,. 

"'"■'■■     '■''""•     """'''     '"      '"■"■'■'I     ti'^'llHT  «:is   ..Il    n,    ,„,.i(„,„    in   a   .,n,!lar   inannir 

=  ""'     '"      '■'■"i""l      I-     yy^i     anil     .iiiiil     as  Tin n  ,n,|,l,  I  „,„  ,,r  t  ,„  .,.   ,,  .,„,,.| ,, ,,  .,1,,,,,. 

"     '.'"'■  S'.i"^   I'll    Hi''  l"M-   i.'a|.,    tT-Ji.   t,il    in  umIIIi. 

""'""'    '"'"    "'                ■•    ■■   -  ■li"n    uas  nvr  111,    ,u,,.  I,.  I„    l,ii,|.,.,|.     This  u,,s  l|„. 

'"'^    ""IK.  iiiosi     iii||i,.||j|    ami     ha/anli.iis    |..i|.|     ,,|     |h,. 


1> 


ill-      iijJtTi:      ::      .a  a     ,         in, 


THK    FIRST    COMPLETKD    SHAN    OF    THF,    FADKS    VIADUCT, 
The    vu-w   .lu.w.   ,he   .p^.n^fr^'    nuhn.d    ..uUvay    cUns  n    ,b.    ^..lley   ^i<le. 


-'4  KMi.WA'j    \\().M)i;i<s  oi    nil-;   wokid 


THi'.     lIMllk    I  AI  SIVVOKK     1  <1K    IKiCTlNC,    ONK  IIAI.I-    Ol     A    SHOKI.    SPAN 


'-'"■''■     I'lMi.Tl.ik,,,,:.         Nm     IiII.IhI'     l;,KrU,,,k  Tl  M    .  •■  „,  h.  , -I  I.  ,| ,  ,  ,11  U  ,  .  s  ,  „ -I ,    I  1 1 1 1, ,.  I  ,m     s  I  r,  1 

"•'-      l"'--ll'i'        il'lv.  Ill,),,,, I,       II,,-      ,,,-||,.||  IiimI,,    nui-    l^    ;i    ,i,lh;i|,      ,,|„  l:|| ,1,   - 

''■"'    '"    '"     '"""    ""    "'•     '■^'<\,:,u-    III,  III. „l.  in^iii.liii^  ,Alr,n„'  ciiiv:    I  !„■  I  «  ,.  <  aI  v  n,,l  i,-. 

•'^"    'i-'-'-li"'!   '■■'■^'  ■    v^lii''!.   "Ill,    iN  ,,\,  ,i„,„l  i|,,,|    I,,   |„.   |,n,||^|;|   ,|,.,,|    I,,   III,,,.    |„,||,   |„,|.|. 

'■'|'ll|'"""t    »'    llill"!   ^ll'"lll    Ml   t"!!-,.   ,„l\.,l„'.  ,1  /,,l,l:,ll\     .-,11,1     \,   lll,-;,||\.        'I'll,,    vv,    ,o|,|     ,,|     III,. 

'"'''"'>      '"'"     'i'l'l  ■'II'     l|-,,iii     ,;,,-|,     l,,\v,i      I,,  ,,\,  ||,:,||M,,,^    .,,.||,,i|.     I,;,, I     ,,,iis,-,|    ll„     \»,. 

'    i'ii:iH 'li.il' i\    :,l",\i     III,     .^hli.    ,.r   li,,  ,\lr,iiiili,s    t,,    ,;,m    ;,| |     i:j    |||,.||,  ..     -I'ln, 

^""'''     lilMi-      »,il'     ^<:i-   .,l'^,  i\',l|,,   !ii;iiii  ,1,1,, 'I     li.,,l     lir.l    |,,|„     ,■,  ,it,  ,-| ,  ,  I,    .-in,!    ;,  ii  \ 

'•""    ""—•■nil'     i:il'     ''I    ;i,K.ii,,',     I  r,  ,iii    ■  .n-l,  |„,.>il,|,       |,,l,r;,|     .|,m,-,||,„i      |  ,r,  ,\  i,  I,  ,|      |,,|', 

^"''  — I    III,    In,,  ,■;,,,,,,,,,. 1,1    ,,,,,.1,   t|„  -I'l,,,      „,,,      .■,,■,-,„,, plisli,, I      l,\       ||,,       .,,,1      ,,| 

'■'"''■'■       -llllllil.lll'    "1|-.|\   ,            I'-.r,   c-ll,,),       u;|.       ;,,.  il.\,||;,l|||,,     pi,-k-.    Vvllh'hxV,    IV    .,    I      I  „    M ,   ;  I  I  |  |     I  |  | ,  ■ 
I'Ii^IhiI       l:inl.\       ,|lllrk|\.       Ill,-      sl,,|«,,lk  ,|,.,l,     ,„|     III,      li,;illl     |,|,   l-s,     :|,„|     ,■,!.,,     |„.,,,^|||; 

'■'■"I'lii-    l"i";ii'l    llii-,,ii-li    III,     :ii,-    .ii     III,  III,     ,,„K    ,,|     ||„.    .(iihw.ik    ,11     III,     liMiik 

'■'''"'    '1    '"'    |"l'il:i.\    iMaii  ,:ir|i  ,■,!■, , I.  ,ii;ik-  ;,  I  ,l  i  I  1 1  „  !  i  K,        A.    Ill,-    u,|m|||     ,,|     ,|,,|     |,,    |„, 

'''■-     ■'     '"'■'!     .'iiUiilH-,'    ,,)■     ,s,l.     I ,  ,  I      |„T    ,!:,>,.  iii,,\.,i     I,  |,|-,  M  lil,,|    :il,.,iil     l.-JIIO    I, ,11,.     |,,i,|- 

^^'""      ""■     '■'"''■'       "I      '!l'      -.II'     "^1-     :illlM-l  ,l:,rk-.   ,-,-|,-||   ,-;,|,,,l,l,     ,  ,!    1 1 1 1  IIILI   -■KM.    I ,  H I ,,    U  ,  I  , 

'■'■"■''"'  •'  ^'"-11  I"-IIiiI'Il-  u;i-  llir,,NMi  In, in  |,ki,-,,|   ,„,   ||i,-    |,i,-|-,    m    .,„.|,   ,,    ,,,, n,.,, 

■'■'"    '"    -I'"'-    :il!"i,liii,^    ,-,.111111, nil, -.■III,,,,    l„  t|„-    ,-,,|||-,-    .,,-,.|.    ,.r    -\,,\    , .,,1,1,1     l„-    ,n,,\,,l 

'""  "     "''      .I'lv.lllillIU     InisM-v.    :,,|,|.    Ull,  ,1    ;,t  M,l,  U;i\,  ,,.    U,  11  .-,s   I  I  |  ,  ; ,  1 1, 1  1 1.  ,u  1 1  .       H\     IiHiIi- 

'■'-'     ""     '"'■   '■■'-' ^    III''.    Iii',\     "'I'-    li',ll''l  III,-    u|i,,|,-    nwiss   ,,|    -I,,  I   ,,ii    III,-   ,11,-1111    |,i,i-, 

'"-'"'"■■     '""I       |il'   |i.ll.llliill-      In^MJ,        I,,      |.,|11  ;il,,|     i,,u,|-|||M     II,,-     |;,,-ks    ,,||     III,      ;il,l|lni,  llN. 

;i..     lu,,   ,,,i„„,,   ,,i    ill,    s|,;iii    i,,n,,j|,,-.  Ill,    ,11,1   ,1    i.-n-li    Imil,   ,,|    sl,,i    U.I,  ,;ini,,| 


lu  ii.i)iN(;   nil-    woKi.D's   i.()iiii;sr   luuDdi-  J5 

il|m:ll.|.       Illllll        III.         (lll.ilid       i   xllMliil  I.  N  \\i   r.     -Il|i|i(  i|     111    ;ihi|    Ih,      1  U  i  ;ic||    i  ,||    I  ||;|  I    ,|,|,. 

\M|.      (|.;m|     III     llli.  .  l-l,,^,,!      v|],,,|||s.         On      III,.      \M  .,1      si,||..      ,1-      It 

111   -mil   UMik  .IS  Mils   III,    I,  iii|i(  r.il  iiiv  ,,|  w.is   III   III,.  s|i.hIi.  iiI    Hi,    Iium.   Ilir  I,,,!,,  hi 

111'      .l!llM>s|,|i,  1,      )i|;i\s:i     \,|\      \ll,.||     luiil     III  III',   rli.slii:^    uinl.  r   ;ill(l    I  III     ,  ml,    i:|    111.     :i|-|lls 

III'      tiii.il    "ji'iiil 'I'll''    '  \|i;iiisinii    .mil  x\(ir,.iit    l>\     ,•,     mill.     (  i  .nsi  ipii  iil  l\    ;i   lirii- 

ci'lll  l;irl  l"ll     "I     -llrll     :i     Ii'Ml:     l,i;iss    ol     sliil-  |m.|.,.||.\      ,,.isIM-|.     \\;1s     iii;ii|i      nil     llils     s|,|c     by 

\M'i|..   iimii  r  Hi'    lliirlii:il  mils   m  Ih,    |i,:il   nl'      iln\iiiL:-    li '■     , ',    iiirli     IjoII,.       A!     .i     l.-iirr 

I  hr  -mi's  i;i\  s  Is  ,i|i|ir.  cKilil,  .      As  Hi,    I'.hIis  liuiir.     wIhu.     umlii'     Ih,      ihIIih  nn      nl     liii- 

\i:iiliii-l    Ills  jiinss   llii    M,,|.M,    III  ;i   ii,,|.|||   l,\  siin's    |.,.|\s    III,     w ,  st    sill,.   ,,|    ih,.    IiihIm,.   ,.x. 

siiiilli   iliii  il  mil    llir   Sim    |,|i\s   i,nl\    on   nui  |i..|iiili  il.     Ih,      li  iii|iiir;ii\-     Imlls     \m  it     \Mtli- 

sii!'      Ill      ll||.     s|  viirl  111,,     .-il             IlIiH.     sii     l|i,.|l  ilr.'UMl.  ;is  I  III    Imli  s  r;! ;  nr  :liTU  I  ;i  I  i  I  \    Inoillirr 

I  \|i:il|smii    Is   imri|ii;il.      Tills   hirl    1 1,  i  ii..|  iii  li  In    liii'iiiil     tin      1    iiicli     n\ils    In    li..    iliivru 

skilhil     lri:ilimiil.       Tin      rlnsin.j     n|ii|.;ilmii  Imiiir.      Tin     |;irks   nn    Ih,     iilhii    |iiirs   .iflrr- 

Innk      |llaii       nil     Mi,\       ITlh.      r.MI'.l.         'I'll,       ,  asl  VV.inIs     \\,i;       |n\\,l,  ,|.     s,,     Ih.ll      Ihi       si,,hM,|-k 

sill,     sv.is   ckisi,!    \\|i,  11    Ihi     Sim    w.is   slimiiiL:'  I'.'inn.    In    risl     m    i|s    nnrni.il    |insilinii    ii{inii 

liii^hll\.       Whin    Ihi     uii'ihi's    Ini'iniiiL:     lln  Hir   i\|i:msmii    rnilirs. 

rlinlll      \M  l|.      Inwilill      lllln      |ins||mn      ll       w  :  I  s  ()\\|nn         I,.        |h,         i  I;  i  I  inl';  1 1  ,  •        |  i  I'l  r;  I  I  1 1  InHs 

li'Mii,.    Ih.ll     Ihi     I    mrli    |.|\,|     h,,|,s    III,  I,  III  ;iiiii|ili  ll.    nnh     mil     lilr    \Mis    |,,s|    ,,\,r    this 

(Minn    lliish    with    111,     iil:ili\i     Imlis    in    tlh'  '^I'l.'il   wnik.  ;iml   I  his  nrriin.|  i|  iJnrniL;   |i;tiiit- 

li\'il  |i.irl  111   Mil    liriil^i  .     Arrni-ilniL:l\    Imlls  m-   n|ii.|:il  mns.     'I'lm  Ih-iiIlii.  (■.■ii-rn.s  :i  smiilc 


CRAWLING     1  IJO]     BV     I  OOT    TOWAKliS    llll      IIKST     I'LIK 
ShuwillL'    tinibel     l.llst'WnlU     lur    liall    1  lu-    dlst;ime.    iini!    itiunt  it  we  it'lll    .it     shorp    Fn,!    tf>    ...timler  h;il;in<. 

v\fij;!u   til    uvt'i  h.int;  in^i    section. 


J*) 


\<  Ml  W   \^      \\()M)|  KS    ()|.      ii||.:     \\()U|  I) 


'"'":'■,  "''f    "V'^""""    ■'■'"■'''■    ""    ""■  I In.,,,,.,.,,,     n  ,.,„■„„.  .n.liun,,.,,.. 

to(l   ll.vk.       >|.I.-Iill    il^•;.tlM.■|M.•nt^    l|;l\.-    I..,  II  I  ll,      I  ,|  I,  I", 

";"■;''"';"' '"  '"■'•^""  ■■  "•^""- '"  'i-  '^""     -n,.  i-i,i,,  via.inn  i,  ,„„.  „,  ,i„. ., 

;;'  ''7"  ■"•"•■  ';'""^i;;^  —  "-  -i-  ni..,  , ■....,  .,„.k. .,,  „.  , ,  ,„  „,..  „,,„,. 

l..vM.I.M.n,,|   .,..,.t..l...:.l.|,.,,.„i,|,.,„„,  ,,,,,     ,,.,.^,„       .,.,„,.,.  

''">■'""' "'^'' ""^' ■'"•""-'"' --i".n  „.„  i, .,..,. ,„„  ,„|.;.,  V! 

';"",'""'"■ ''"  ;""^' '" -""^'-- 'I'-i-ii.'i-h.  ...n,.ii.,n,i.vr,„ii.,,.,...  ,f 

'■"; '"';■'■;•  <'"-;'";iM..-i.'^  •'.,...,.  „„..,,„,,,, ,.,, „,,, i,,,.u„... ......i 


tti  farilil.-it,   III,-  iiiv|„,-ll,,ii  ,,r  III, 


1-1      ,,c,  ,||,|.  ,|      III      iu 
■'"■"""'      fiillil,,„iil.      Ml,  I   !„,,,■.  l,.l,,i  ,1   „  ,,  ,  ,1  ,,, 

"""'    •"    "'•■    '"■"'-'  ;^"-'l'-    t,.r   III..   ,„„-      inS.,,t..,iil„,-.    |,,ti:..  ' 


"1       rill       SIOUI  1.      KIVKH      VA,  I  I   ^      A.N.,      I  in       VIA,, 
SMOWINt.     THK     TWO     CIIIMm^hk,      111  k. 


T      WORKS 


TllK        OARRATT        l'ATK\T     I.OCOMOTIVl  .     USI  :  ,;, 

NORTH  LAST      In   M,A^      .si  C  I  Hj.N 


.  1      KAII  WAYS 


A  New  and  Novel  Articulated 
Locomotive 

AN     INGKNIOMSLY     CONSTRUCTKD    KNGINK     WHICH     MAY     MAKK     A     XIAV     FKA     IX 

I-OCOMOTIVK     DKSICi.N; 


I  l!l\(.   II 


ll^'-r,  ;,.|n.J    ,|.   MMIhK     lor    o|v;,l,   ,■         ;,||,       I,,      ,|„,      .,,,,„ 

|"'"|  !■      I.>      li:iul     lu  .iv  irr 


i"llL  (    !■      I  r.illis      ||;|s      III   , 


,1"^'     '■'"    .^'^"-^    H,r       t,v,     ,|,M,,,.       Alll„,u,i,    il     I,,!,,,,,.    ,..,  „li- 

li.il'  'I    c'l;is-.     il     Ii,is    (.nr 
"\'  I'      IN      |M;.|(,I\  |,..-,        Il 


i^i'l'      •■iIkI       -iv.iI      .■Ml\:inl. 


,        ,  "    '■'"! "    """'     "'^'I'l'        -"Hi   app   ;,,,   I,,   „„,|    x,,.v 

-''''''"'■""       '''^l"-'^      "'      ^"^1^"'-  .■...npM.U       ;,ll       th,        X;,,A,M.      ,.,,hI      .,A,.,V      U- 

'"-'"""^      '"     '■'•"""■'^""     ^wli v.n.MN    ,,l     Ih,.    .^,,a.,      nnlu.x      In.,,, 

,.  ,,        ',"■ "^'      '''"^"-  ^^'"'■''   ^1'    ■.i.— I    In.us    .r:„l,s.,„|   .1,,,.,, 

'"■ .^     ""     ^'""'"'■"    "I     .  M, ,„:,,■.    ;,,„|  ,.,,,A,s     „,„n,lis      :,,v     ,„.,|,;,,-;,l,l. 

"I' ■';';•■■ -"I -";ii- .,1  „,,.,-       I,  „  ,. ,,,i.,i  „„„,,„,  ,;,^„  „,^,,„,„.^ 

;' ""-';-'    .:hIu.„..,!||„    .,„,,,,,„  |,„.     „,,     i,„,_„„,„     ,,„|.„.||„  ,.,!,.,  |„p. 

'"'"    ^'"i"l"l    !■■  ■ A    n,u    ,■,,,. I    ,„,^,|  , I    „,,!,,,,    ,|,, 

1^'"     "'     ;•-•'"     '-1"^'^     '"^"-.    "i'-i.     1ms  I,.,     ,.,,ns|,.:,..,,„„,    „„|,...    ,,,,,„,,    ,,   ,„^„|, 

,;'"';""''     '"     ^'     '"""''     '"^""■"■-     ^''■-  '"'I"     -'-'iH.t r, .!„.:,. „.„.    „|„„,, 


I.    1-1. M,  livid         l,,||iK        C.I         |,i>    II- 


l'     lliM  s     rii.l     ill, I, rah      i,     1,1 


lllcii,'pi,,-,|| I      III 

"    "■•'    '"    l'"-"llli>-       urn     lri,h„v.       Tr,      l„,i|,|.    iui.i     ||||,    ,1,,,,,,, 


28 


l<\ll,\\\1      \\()\|)|;ks    OI      I  III.;     \\()K!.|) 


I    ■"''■'■'"    -l-l- .^      Tl„        .,,„     .,■„ ,,„-.,l.    .„    ,|.„     ,, „ , 

. ' "■^'  ^i;\  ti-mm,.  ,,,.,,..  „.,, ,,,,,„„„, ,,,,,„,.,,. 

■     ""     "^'i-^'il    iMii^lil    ..I    Ih,     ,,„>,,„  ii    ,,,.1    ,l,.lr,,v,.,! 

'^     I'lllll.,!      I,x       I .U     .||„|      |,||,|..,.v          II      III,  I,,         ||„ 

,,              I        ,1                  I          ,                                          '  I    II,    II,,, si;, I,,,.         ||„           ,,|,,|,|,    1,1 

:i  \ 


iini.t     l„     I„,,ii:j|iI    I,,   ,,    I, ,,_,!„  ,.   ,  |,  ^ 


111. ,11     -..ii^^iii     I,,    s,,K,      „.,^ 
,  ,  ((ssanlv      ..r     a     ciiiinl,  \     an, I     ,,    iivl,;,,,, 

^' "-  ""'^ '  — "'-!>  '1— t.r. .,i,M„'„.,,i :::,::;: 


I    l.,lir  I  M  IM.I    UIU    (,AkKA 


I';,,,,;';""'"'  "''  ""  '■■"•"■ •  '-  ■'" --m^.k ,.  ^ .,..„.  „. 

.|.|  .  ,1.   I'.lll       lli'll,      ,-nll\.   I,l|,,n,ll      IllHs,         I,,       II, is 

.,  ;:„ ;'; '"-'"'"^"' • -- i. i„  i. ..,,i,,,,; 1: 

'l  '     -  ;"■".    "'     '""I"''    l""l"'ili..iis      ,11,,,,.    .M,!,,,,,,,,!,,!    ,„    tl„     |,n.,l„,.|i,,n    ,,,    .. 

;'" "^'-   '"; ^    '-'■   -'■' "'I    ini,..,v,.„„i,, ah ,.i,„.,"  '!i|,,; 

''"'^"  "■" ^  '::'':"'-i'^  •;:  i.ii..h,n,„.  i,,  ,.a,i. ,,i,„.,i  ,„.  „i.asi„.  :,;,„,:,„,, 

ti-!i    luru- 


"""■    ^":"     ""•'■' -"i^'    H„     n,„iil„,.    ,,f      ,||,  ,„    ,,,   ,„„.    ,,f   ,|„     ,,„,,, ^,     ,,,,^,^^ 


;'•""""■"';     '■"•     ""^     ''-    -^ '■"■       n,„„v,l„„|,|„„,„..a„,. 01,..,.M,.., 

"■'"■:";"■;■'"■','"■"■   "  ' '■-  '•■  •■■^ ka„,ic ,,.„,.., a,,,,,,,,, .,i.,,; 


'lli^llUIIlM     the    L'lat, 
'•ll-illr      ||,|.      I 


■"■'•■'    "''    "ii     lil-i    lii'\    t,,       ,ial,,l    tl„     ,„il.|ai„ 


litiL'    fi.itiirvs   ,,(■  tl,,     I,,  u- 


'""""""  /';^ ■'      '-l-'"^        -^'"".     -■■Piii-l    tlH      ,,al,„t..    a„,l     ,i„,|,., 


•""'     '■■•1M|, !.■(,■     ,,•,.,, (.lineal     ,■,„,, I,,,. In, II     ,'. 
Ill'  1-      I.'  i,utl„  1,111-   III,     |„„l,  r 


'       '""l-^      '"     'Ajiii'it      ti„       II, \,  nil,,,,.      S,A,ial 
.    .        ,,  ''   '"    '"'"    '"'         "i'"i'l'^  '''■'■<    'XIMii,!,,!   n|M,ii  III,    i„,f,,.|a,ii 

i^'T:T'\:r r    '"  ""^""'"-  ■'•'""-"■pf-Hu,,,,.  ,„, ,.,aii.,i„,„,J: 


Inv        \\  IH   M        (  he 


A     M  W     AM)     \()\i:i.    AKTICl  I.AII  I)    l.oCoMonxH     ,,, 

<■''"'■    •"^""•"-    "f    '!"     T,,s,nahi,,,,    („,v,,n-  .is  a   Im„|,  r.,,,,!   lu,,, |,|,  I,    ,,m.I,„   |„,..i,s 

"""'         ''"l"''.^-        M.u':^,st,,|        (I,,,        .„,:ll  ,„„       |,|;,r,,|     ,,t      ,:„-li     mhI.     a.      ||„       |  ', , ,  ' 

""'""-    "'     ""^    '-'^'^^    ^' I'l      '"      -'''«     ■'  ''-HA      III,      ..vl„„l,,         |„. a, Hi     ,I,K 

l;'"'"'''     '■^'      "I"'"     ""■    ■^'^'''      \^^'""     "'  i;'^"-.      Tlir     I„hI,  ,-.     n„.|>„|,,„     |,n    l„,x     ainl 

''"     ''  ■'"'   ■  '■•'''•     MM.. ml,  ,1     ii|„,|,     ii,     liaiiH      Is     canir,! 

Iliis   u,,,  about    as   s,.v,rr  a    trst   a.  ,.,„,M  l.,lu,,,,     ll„      !«,,     I,,,.,.      Innks      s,,     ll,,| 

'"     '■'""■"^'■'1     '■"     •'     '""■    "i':<-      TIm     Iu,.,,-  tl„       „|„,,,K      ;,,,       ,„,,       |„,,,„„|,,       , ^,,1, 

'""'"'•'    "'"■    i"l""'-'l    f"i     u,,rki„:;    „|„„,  III,      I,,,,:,,.    ,.,,„|     In,    l,MX.      TIm     a,K,nl,.., 

""      ^'■'"'     '■■""'      "'""I-     -'■"■■"     "I     'I"  i^    ..l.Mons.      As    II,,,,     an      .shnln.ns 

■^'■'''     ^'-'""-    "'"•'■'     I'"'    -■■">-'     '-    •-'    l"l.  .insinL;    In.n,    ll„     ,„,  „,„.,■    ,,|    uIimI    aNl,s 


lAshi  \(,i  K    I  oroMoi  wi: 


uilh  .jia,l,s  niiimii-   up  I,,  1    in  -Ja.  an, I  uilli  ll„.  (liaiiMlii-  nl  the  boilrr  iiia>    h,    ii,cr,  as,  ,| 

'■""'-  "I  '"'  '"  '   '■■I'liiis.      liiwi,!  s|i|„i|ali,,ns  \,  ,\    a|,|>iv,-ial.lv,    wliii,     Ih,  it   :s   ii,.   I,a|-  <>\ 

"'!■'■    !■'"'    'I""i'    t"    "li'i'li    tin-    niuinc    |ia<l  craininii-  t  h,    Im  -rate.      In   lact.   tli,    vv  li,,i, 

to  conlorni,   so  llial    it   caiinol    1„    sai.l   that  n,a>    In-   |,lac,,l   s,,   |,,v^    as   to   i,a\,'  naiy   tli,> 

the   inv.-htor   was   o-  v,.|,   tj,,.  (,|i|„,rtnriil  \    to  imninMiin    ci,  araiii(     li(lu,,n    ll„     laiN    and 

'''■ iistral,     his    i,|,as   im.i.r   the   (to   hini)  tli,     l.oltom    <i|    Ih,-   lin -I.on.      'I'liis   IValun- 

■most      lavom-al,l<'     c.u,!!! h.iis.        ■|'u,.     l,.c,,-  ,  \,  ivis,  s    its    adxantai^is    m    s,\-,Tal     «a>s. 

inohv.s  XV, T,- hnilt  and  sill), |),-,|  to  Tasmania  In   tl,,     liist    plac    tli,    cntiv   of  oiavify   is 

in     1 '.•(>;•.     ulirrc    tlicy    liav,-    Ix.ii    runninu'  k, jit    l,,u.    insnniiL'    stiadiiuss    and    saLly 

c.ntmuously  ,v(i-  since.  jn     mniimL'    at     tlic     hi-li.  st     s|„,,|s:      tiir 

TIm    sail,  lit    fralnrc   uluiviii   the  (.arnitt  dn\,|-  has  a  cicarn-  n  i,  u   ot  the  n.ad  aiicad 

' inohvc  ilillri-s   from    its  (■ontcmporari.  s  and    h,  himl,    ouiiil:   to   tlir    laiyc-si/.,|    cah 

is  that  th,  li,,ilii-  IS  a  ihstiiirt  unit,  and  Is  nmii,|,,\vs  that  can  he  lift,,!;  \\hiic.  if 
""'  ' '"'"'  •'''"^■"'  •!"■  'IllMlii:  "Im,1s  111  ii,,.,ssary,  the  l.oiirr  dlaiii,t,r  ,an  he  en- 
tile iisiial  ua\.  l-undanient,ill\-  it  eom-  larked  to  alioiit  •.'()  p,  |-  e,i,t.  moiv  tlinii 
pi|s,s  three  s.ctions:  the  Ijoil.r  with  its  lli-e-  is  p,,ssihle  ,md,i-  pivs.nt  eonditi,.ns.  even 
lio\,  and  tuo  end  holies,  each  of  which  is  if  a  (.arratt  t  \  pe  comparal)!,'  with  the 
a  illiMiiM   mill,   so  lliat   it   ni.i>    lie  deserilied  Imne    M^ilht    ,||niiies    is   (\,,|v((l. 


.>' 


i<\ii\\\^    \\n\i)i  US  (H-    rill-    wold. I) 


Tin-    tUll  t  ll.l    llii;jh  >.    Ill   illl'lll  I.  .li    I'  '   1  .11  I  \ 

iul;  tin-  driviiii,'  iiic  (■h;iiiisiii,  .m    aUn  iilili^,  i| 

I.. I      til.       Iiiiiik.  nil-     1.1      |lii 

'  '"'   •  ""^  .    mI    .1'    I    u.i!.  r.    M.    IIliI     .1 

I  Mil    liir  Ciial  ,  1  , 

and  Water.  '""I"    '"    ''"     "^"^''    ^' "-^    "' 

t  111      wiii'il     Is     I'l  lull  I .  .1     nil 

IK  !■.  ■«sar\  .      'I'll.     u.  iijlil     tliiis    iiii|M..i|    iK.t 

ulll\  ilMTcMM  >  IIm  ;ii|Ims|.,|i  111  till  HJliiK. 
lint  wllcll  tile  lul'iilliiit  l\  I  1^  I'lllilillii;  ;il  IiIl:Ii 
>-|iriil.     tliiy     ilfii-tuciv     :isnI--I     Ii.     |iIi\.iiI 

UvcillMl  i'lll  llf  lllr  llllMlis.  M,  ||,;||  ilii  VM;||- 
.-lllll      ti;ir     ll|l!)ll     till-     ll.llll;!  s     ..I      III.      «lll(U. 

aiiil  iilso  the  r.'iiU.  is  I'l'iliii'i  !  1..  .i  niiiinninii. 
The  i.i|i:iiMt\  i.f  III.  t.iiik-  iiKix  111  \,iniil 
in'ciinliiii;  til  r.  i|iiM.  m.  nl  -.  this  l.i.l.  .r  In  in- 
ynvi-nicd  rill  II .  I\    l.\    till    hiiiiili.  r   .  .1    \vlii.ls 

ti.    111.     1m. Ml,     ;il|    I    111.     :l\l.     |..;li|s    |..   Illilll.  ,1. 

Ill  III  r  isi  I.I  siiiijil.  I  \|i.iiisii  HI  wiiikiiiM. 
till  st,  aiii  Irmii  ||„  ImmIi  r  i,  t.ik.  n  fi..iii 
illc   clnilli     li\     III.  alls   ..I    \  \\ , ,    r.  ■_  1 1  la  I .  .Is    \ulli 

|ll|lilli; I     V>   llllll    .    \l.    Il:|s     li.     I  |>.       s|ii..k. 

I>'>\  .  Ill  I.I  till  CI  iilial  llllll.  .ilul  111.  III'.  1.1 
III.  Il.ilil  I,  ini.  tlii..ii^l,  a  II.  mI.1.  1..111I  ; 
III'  "111.  I  niiis  I,,  111,  In.  Ii.,x  ,  i,,|.  .111,1  III  ;i 
siiiiiKir  111. mil,  r  I,,  I  h.  i-.  ..r  h.i^ii  .  .1  Y  |.i|" 
111    .  .a-'i    iiisl.in.'.-    <|,  |i\,  ni,M    III,,    si,  .1111    ti, 

till      .■>  llllll.   Is    .,11     ,  il  ||,   !■     ,|,|.  . 

I>\      i|i\i,Iiiil;     Hi,      |,  ,,  ■,  .i  i ,,  ,1  i  \ ,      ml,,     ||,i,r 

j.ai  Is     III     till,     in;, III,,  !■     11,,      lull     ,11,  ,ls     ,,f 

all  iiiil.il  i,.ii         ar.         .  .Iilaiii.  .1. 
.Ad\anta,i:es 


iiiiliii.ii\    |i  •(  1,1111.1 1\ .  .   liiii-,    Illilll.'  all  iiitin- 

:ll)MIIl'l       111      stilllliss      Ml'      ;;niiillllL:      III      till 

tlaiiL'"  s    iii.Miii-.t     till      r.iils.      Till  11     Is    iiiiiii 
llf    that     rliiiiliiiiH     limlilnv     nl     tin      111-1111 
uliii'li  .ill,  II   is  .  \|ii  n,  II,',  ,1   llllll,  r  sii.'li  11, II 
ilitii.iis.  .111. I   HJiuli   has   II,  I  II   II  s|iiiii,ili|,    |.,|- 
iii.iii>     ill  r,iiliiiriit>..      .Viii.lliir    jiLiiil     whiili 
call  I II  it    fail  III  III   nil  I  1 A  I  i|  Is  I  li.il    t  111  I.    Is  111, 
nvirhaii'j    ..I    llii     lii.il.  I    II. lllll     will  II    iiiiiiiil 
iiii:  .1   iiii\,.   .IS   III.    ,11 1  i.iil.il  iii'j   I,  lllll  s  .111 

ilM  il      al      III;       ,    \ll.   III,       ,   11, Is     ,,|      llil,      ll.ilii,   . 

TI  -  c.  .Ill  1,1  -I  \ .  I  \  \  r,  ,,ll\  \Ml  II  III.  .  .\ .  1 
lia  ,-  ,,1  ,li,  Im.iI,  r  .iirl  Ir.iiii  ii|i,.i,  II,, 
L'l  111  i.ii  I  \  (1,  ,.l  s,  nil  I  i-i.j  all  I.  iil.il,  ,1  I, ,111 
nil  il  i\ ,  .   vi  hull  Is  III  iw   sii  mill  h  in   v ,  1-111  . 

It  mi-lil  II,    II 'jhl  III., I  ,|illirnll\   \M. lllll 

aii.i     in    ilisl  I  llllll  III-    II, 1     lii.iiU    iiiii|,,i  iiil\ 

ii\ .  r  I  II,    ,i\l,  s.  ,  s|.,  .i.ilK    ,is 

111.     VM  i:.lil     ,,|     III,     In,  I    .1,1,1        riu-  Oucsii,,ri 


llf  Dislrihu- 
tiiin  III 


lit  till'    I  >  pi'. 


0\Mii-     1,1     III,       n-iil     s.cliiiii. 


ili.il     I.I      Ihc      l..,i|,  I-    anil      lis 

Iv ■  .      Il,  III-     k,  |,l      .|s     s|„i||     :i.     |i,,.mI>I,  . 

an, I  I  111'  I  \M.  li.,-i,s  )i,i\  in-  In  ,  |,|.i\  .  I  h, 
shai  |i.  s|  I  iii\  ,  s  ,111, 1  III,  ,|iialil  I,  s  III  1 1,, 
tiM<  k  m,i\  111  n.  u.il  lal,  il  w  il  h  ,  \l  n  m, 
t.isc.  aii,l  Ih,  II,  \ii,ilil\  Is  siirli  ||,;,|  III, 
\^  li.'l.'  .  n-in.'  .'..iih.i'ins  -,1  i|  )i  nal  iilal  In  1 
ili'iii  1.1  t  h.  .111'^ .  .  Ill  i'.,nn.lin-  a  ciirx .  . 
tin  11-1,1  ,','nli.il  s,  ,  |i,,n  Iniiiis  a  Ini,'  cli,,r,| 
<if    111-    ai'c.     w  hij.     III,     sh,ir|.,  !■    I  h,     I  iii'\  !■ 

til.-   I '.     1 1,,'   .'.  Ill  I'.     ,,|    -  i'a\  il  \     Is   liri.ii'.,  ht 

iin'.alils.  s..  tli.it  iM'i  |>lii,nal  slaliilil  \  is 
M.iili.l.  'I'hi  lAliiim  lli\il,ilil\  1. 1  this 
t>  |ii  ,,|  ,11-1111  Is  ,|,  iii,,iis|  lal,  ,|  iii,,si  ciiii- 
\  in,'iiiul\ .  |i, issiliK  ,  1,11  sh.ii  |i  v,  \  I  I'si  I'lii'v  rs, 
\^  hiili  may  li,  1,  ,iiii,|,  ,1  at  IhlIi  s|,i  1  ,1  vi  ilh 
far  -1.  at.  r  sal.  I  \    tli,,n    c    |>,.ssil,|,    \Mlh   Mi' 


\\.il.  !■      Is      tin. 'I  iial  in:j      cnn- 

slant  l\    ;     hiil      w  it  h     1  IJin,  nl        ^^  eii;lit. 

ill  si-iiiii-   I  Ills  is  111,1  s,..      'I'hi 

.'..ml. 111.  .1     u.  i-lit     1,1     III.      Ill,  I     ami     ual.r 

n  |ii',  s,  lit    sia  h    ,,    sill. ill    |,n,|i,,iiii,ii    i,|    ih, 

I. it,, I    ui  i-lil    ,.|    till    lii.::ii  s  thai   ,  \i  II   il  Ih, 

w  In  .1.    .if  I  II.  SI    I '.  .Illilll..  Ill  1.  s   \i  I  I .     CI  .lis  llllll  1 1 

in  .111  n.il  innniii-  it  is  \  1  1  \  iiii|iii  .li.ilili 
th.it  till  ir  'M  i-ht  \Miiilil  lall  l„  |,,\v  •J(i  |,i  I 
'■'III.  llf  Ihi  full  li.a.l  th.  I'l  Is  still  ,'ini|il. 
"'  iL'lit  ii|i.,n  III.  \\  II.  .  Is  :  III,'  \,ii'iali,,ii  III 
th,  I,,. I, Is  ii|i.,ii  I  hi  .i\|,  s  I'l  I  tainU  VM, lllll 
ii"l  1"  III,, I'l  th.in  III  th,  ,ii',linar\  t\  |ii  m 
lank    .  iiL'ini     « Inch    is   m   il.iiK    iisc. 

In    th,     Inst    ,  iiL^in,  s    ,,|    this    |\  |„  ,    hinll 
fi'i'     Tasinaiiia.     thiii      is    a    sni.ill     lin-n     al 
cithii'    lllll.    till,, I     uilh     \\\., 
ci.iij.l.il  a\lis  :   iiiiii|„,ni„hn,,        la.smanian 

l.xp'  ,       Ifllt.S. 

Uas         s|||,|||;|t,    ,1.         ,',|||„.|,,J|         ,1 

!■-  n,,l  IS-,  iilial  t,,  III,  l.aii'.ill  s\  s|.  III. 
an, I  lis  inci  jiiiLiI  i,,ii  mv  ,,K  ,  ,|  simi,'- 
"iial  li,a\\  ami  1111,1  \  1  mli  lili  c,iin|)h 
'■aliens.  Till  he  h  |iii  --  inc  c\  liml,  is  an 
iniiimti  i|  nil  I  he  liaihiiL'.  alni  t  li,  l,i\s  - 
|ii',  ssiii'c  c\  hml.  Is  ii|><in  till  liailiiiL'.  hi.i^ii. 
In  this  iiist.'inci  Ihi  -ti.'iiii  Is  Icil  fi'iim 
till  ill, in,  to  till  leal'  linik.  ami  ilislii- 
hnliil  h\  a  Y  piji'  II.  the  c\  hml.  is  mi 
'ill"  I'  siili.     The  ,  \li,'iiis|   sli.ini  Is  i',i',i\,i| 


I 


llum    Knuinc    Uiiil. 


^==^ 


Hc.lU-I     .uul     iM.um 


Hear   Knj;ine  Unu. 
UNITS    or    THK    KIGHT-CYLINDKRKD    GAHRATT    LOCOMOTIVK. 


32 


KAii.w  \^    \\().\i)i;i<s  (>i    nil'    \\(H<i.i) 


l-OOKINC.     liOWN    OX     AN     KNulNI-.     UNIl     .i|      A 
OARRATT     I.OCOMOTIVK 


I  liii.ii::li  .1  v,cuiic|  Y  |M|ii  :iiiil  imiihiI  Ii.  .i 
III  mI>Ii  i'i>ii|iIiii::  nr  liall  joint.  IImh  iiihl<r 
till'  rnitrjr  iif  IIk  IhhIm  Ii.  tin  li..hl  Kn^U', 
\>  liiTi-  it  In  ilivlnliiili  il  li\  .1  ■-iiMil.irlv  hi- 
iiiii  ,il.  .1   |.i|M    h.  I  II.    i..\v    |,ii  ■  ,111,    ,\  lindc  Is. 

■|'l"    ■  \li;iiis|    I III.     I. ill.  I    I,    l,,k,  I,    l,:i,.k 

••\    ■■ Iln  r  Y    |'i|..    .111.1    I..1II  I I    1  ..ii|i|ini.' 

I..    III.     I'liiiiiii.  \.     I..     Ik      .Iim'Ii.ii'l:.  .1     ml.. 

III!     .Ill  .  I    1.1     -llh|i|.      .    \|.;IIIM..1I     \\..|  klUL'     til. 

i;il.    I-    hill. I    v>  III,    i|,  M,  ,  -    li,    ml,  I,  ,  |,|    II,,. 

I.  Iniii   III    II,.    .  \l,;,,,.|    .1,  ,,,,,    I ,   II,,     |,,m|, 

III.  ---111.  .A  liii.li  I  -.  \>  lull  li\  .  .-I,  .11,,  1^ 
...linill.  .1  .III.  .1  mil.  III.  .  \  hi,. I.  is  .,|  tl,,. 
I.  iiiliiiM  li,.M|,  ,  'I'l,,  |ii„|,  |,|,  ,^||,.,  ,  \  I,,,,!,  ,.., 
Ii:i\  .      ;i     iliiiiiii  1.  r    I.I     II     11,1  I,,  s.     w  l,il.      |  |,. 

I""      I'll    ssllll        ,.\   hlllll    Is      |k|\  .        .1      ,|,.,|||.    I,    I       .,| 

IT     111.  I,,  s,     ^^  ,1  h     .1     ,  ,,,, I     ^1  I,  ,k,      ,,|      I,; 

III.  I, I  s.       'I'l,,       li<i,|,  I      l,;,i  1,  I      I,      7      1,  ,  I      11, 

I.  ii^lli     l'\     ••!    11.11  !     in,     .h. I,  I     ,,iils|,|,  , 

llll.l       ll.ls       ITl)      lull,  s      ,,|       I    I       I,:,    I,,   s      ,    Nl,    III,, I 

<li;iii,,  I.  !■.  'I'l,,  .n.  I  ,,11  I,  I, .^11,  ,,|  II,. 
l.n.iiiii.liM  Is  :!.■!  II.  Id'  I,,  l,\  7  I.  ,  I  VM.I.  , 
ill,. I  III.  '■■',1  Will; III  III  ^^l.lkll,L:  i.nlir  is 
.•ili   l.ins    ,        ,  ,\|. 

\\  II.   1,      II,.       'r.ls||i,il,M||     .1,'jlliis     ;||||.|  :i|  I  ,1 

II,.  \       ;iii.ii~.  .1      I  ..|,.|il<  i;il.l.       ml.  I.  si.      I>,il 
\Mli-     I.  Li.ii  .1.  il     III     ii,;iii\      i;iil\v;i\     i|ii;,rliis 
.IS    :i     n.  ,\  I  ll  \  .     .(.iiiiiiiriilil.      »  il  \,     I  h,      !■ .  ,1, 
I  .nil.      iiiiil     I  ll  II.  r     iiiiiisii;il     ll.  ~,:^i,s     \\  l,i.  |i 
li;i\ .     :i|>|>i  III.  ll     liiiiii     I  nil.      ll.    I  iiiu.        liiil 
11,1      .sjHii,  I,.'.      'j:im..l     nil     ll,i       Tiisiniilil.ili 
ljlK^.i\s    I.  nils    III    iMillr.ll.     Ihlil     ll,r    illLllllis 
■  11 .      I  11,111.  Ill  l\      ;ii|;,|.|.  .1     I. .     |..  rilll.ir    n  null 
1 1..11S.       \\  lull    iii.jiiii  I.  s  1.  >iir.  Ill  mi:  I  In   ;iil.i|i 
l.il.ililv    i.i  Ihi     III.  :i    I..  ..III.  I    .  ..iiiiliii  s  11, III 
111,  i,r,  ,1    ll.    11,11    III.    Ill,     s\  st,  1,1    I,  ,.,  n.  ll    lis 
..  iiiilil.  I.     \  iiiilii;it  1..11    v^liiii    III.     'I';isiii:ilii.ili 

(..A.    11,1111   111.     \vlll.'l,     lllsl     |,;,||    s,|l II.  ll     ll,, 

111.  ;i  I..  |.|'.'ii  I  lr;il  I  I  l;il.  i.l'il.  I.  .1  hlli..  I  ;ili.l 
Mil  .1.     |..  .\v .  ihil    I  \  |..  s    I.  n     I  h.  II'    iii;iiii    liiii  s. 

I I.  I'.  ;iL:.iiii  .1  \  :in.  I  \  ol  ililliiull  ;ii,il  1  i:;iil 
1.  .jllll'.  111.  Ills    |,:i<|    I.,    I„     liillill,  ,1.    !<,|     ul,l,.|i 

Ml.  \\.  I!.  I),  I  III..  III.  .1,11  I  III. I'll. iiiiiMJ 
iiiiiiniir    ll.     III.     'I'lisiiiiini.,!,    duv .  iiini.  nl . 

riilll'llllinl    lli.it     111,      (.iiri'.'ill     s\sl,  III    i.lfil'i'il 

III.  .i|,l\       siillllil.il. 

Ill    riisiiiiiiiiii    till     r;iihMi\    sitiialii.Ji   liiis 
ill  \  I  ll. jllll.    IIS     ll      Ims     III    iillnr    ('..lint  III  s. 


\     M.W       \\l)     \()\ll       \l<  I  ICri.  \  I  I  I)     I.OCOMOl  l\  I.     ;,^ 

lllCri'ilM'd     \Vl'i^r|lt'<     ll.lil     III     Im      Ii;iii.I|..|     \,\  l,    |.,|.    :,l>.|    i.i|mIi|.     ..I    .itl; i:    ^|»(i|>    lj|l 

tlic     I'livilic-.      'I'lii-     ;iili'|iliiiii     o|      iiiiriiliir  I.,   .'id    iiiili ->    |ii  r    I i    i>ii    IIh     -Ii.iil:IiI.    .iriil 

I'iKii'lirs    Itl     tin     I  sjiK  ^^     |i;isM  iis.'(  I     ^i  r\  n-i  .".ii    mil'-    |m  i    Ihum    imnul   1 1  \  c  im    ciiivts   ul' 

(liilllilnl     lli>       \\(l;;lil     ul     tile     Imili     tu     Im  :i:1II|..I    i.i.Iiii,         TIiK  jx  iiI'iiImIiIv    )Iii most 

liMiiilli'il  li\    llif  l■\i^tiIl;.'  liM'iiniiitiM  N.  mill.  |iiiuirfiil   artic-iiliitrij    iiHiininlivr  yrt    liiiilt 

III   riiiiil'lli:iliciii    with    lii;.'li   s|ni  il.    Ilic   iiidi-  |i>l'  liiioNillifrr  M  I'N  irr  ii|iiiii  :i  ;| ',-  rcit  fjnilyf. 
iiiii\   l>|i'    "f  I  limine  \Vii>  fiilcil  uiii   III  <iiiiil  Sii    fiir    lis    (III'    uiniiK     luciuiKitivis    nrc 

ii|"'ii   III!    ;i  |i  I  I    Ii  iiiili  'jMiiLii-  with  i^niilii  ciiiMi  iiii  i|.     III.-     N.iiiii     ijin  I  iiiiiiit    r.iiliirs. 


'Mdl  U  I        1  ' 


tUKVl,     Ol      1...     ll.l.i      kAUlUi. 


I'l    1    in    in   ■111,1   iiiM.-   I.I    :!:!ii   I.  i  I    i:Miiu~.  .  m-.  pi  hi.jli  v|i.  .  ,|  ,inil  .ixl.    l,..iil.  u  Im-li  w  ;is 

■|'ii'    :i\l.    |i.;,.U  aii.l  1.  M-lli  .,|   III.    lis.  ,1  «li.  .  1       1 1 1 1 1 1 1 .  ,  I  I . .  '.I ',  li.h^.   1 1:  ii  I  I .  >  I .. '  l;ik il..  n.ii- 

llMsr     XM  rr     l.^llhliil     li\      III.       |ili\~I.Mi     ill  I  -1.1.  I. il I  i.l    I  liK   \v..|  1    ;l    (ijl  l;il  I    ■.||ii|.lr 

r:irli  ri-hr-  I.I    III.     M  .;iil.    \\  lill,     -|..  .  i|   llii|„.-.  .|        o,..  ,iU     |,,r I  m-    i,|     I  h,     •_>    Ii    •_',   -J    i;    •_'  i|,|v.N 

~|"ri;ii    ri.lulll  mils    r.  .iii  i  i  li  i  iil:    IIi.     ^i/.     :iii.l  ^^  :i-    in  I.  .|  .1 .  .  I.     lii.  i.      Ii.  iml;     I  \m  .    M|..n|;-    i  .1 

ili-liil.iil I    III.     \\liiii-,    ;i-    w.ll    :i-    thr  -IN      i'iiii|.l.il      \\li..U,      \Mlli      t  \M  i      cvhiil.r 

li:il.iiiriii._;     i.l     III.       r,  ii|  ir.  .r.i  I  iip^     |..ir.  -.    -..  iliL^ili.-.      r,-iili      Im\iii.j      :iii      iiih.i-      |;iir     i.f 

:!■'     I"     |.l'r\illl      Nlil.       lll..\  .    Ml.    Ill  .  IMMAIIIU       «||I.U      |i|.i\ll|.ll       Willi      -illr      |llll\-. 

'I'll.      -I  I  I  I'll  M. 11     li:is     I  I.  I   II      III.   I      ,   |.l.   Il   l\  ;|lll!    ,111     ..1,1,1     I  \M,-\V  11.  ,   I,  ll     l:illl:il     llOLl.   .     Ill|- 

ti\     a     (.:iii:il!     siiii|.li      li  .c.  .in,  .1 1  \ .  .     Ii:i\nr.'  r,.n|il.,l     w  h.  ,  U     Ii.iiil'    ;!    I.  .  I     r.    ini-lus    in 

tui>    i.>riin|is    III     li'iir  riin|il,  ,|     \\li.,|-..     will,  .li.iin.  I ,  r,    \mI  li   a    l  iiii.l    (v  li,  ,  I    l.as,-  ,  .|'  ,s   I,  ,  I . 

'''■Ill'  r\  lin.l.  r  l.alalic.  .1  ,  liLMlM--.  i  arli   lia\  iiiL.'  'I' In-  aliaiiLi.  in,  nl    ..f  111.'   w  li.  ,  I-  all',  .n!-   I  lie 

all    inn.  r    |.aii-    ,.|     i  an  \  .iil:  \v  li.  ,  U     an, I    an  ina  Miniiin   |i,.\m  r.  ,1    rni;ini    i.n    thr   -|;iiiru-cl 

'"ilir    liiiir  \i  III  ,  liil    hi.Mi,  .       \iiiii,i||\     il     i,  a\l.|.iail. 

all    Atlaiilir    t\|.,     ,,l    ,n:;ni,     a.la|.l,,l    I,.   Hi.  'I'll,    ali-.ni',    ul    si,|,    I, inks  and   uf  \\lir<l> 

•■aimlt     s\s|,ni.     will,     r,.n|,l.,l     \s|i.,U     ,.|  li,  l,,u  I  lir  I.,  .il,  i'       I  In    i-halact,  TkI  ic  lial  nivs 

■''    I"  I     ilianiilir.      Til.       u.i.^lil      ii|...n      Hi,        ,.l    lli,     (.aiiafi    li.r Ii\i       has    rarlhtalrd 

iIiimiil;     a\lis     \aii,s     ImIh,.!,     11',     I.,     1 -J       t  h,'  |.|,  .\  is|, I  a  laii;,    l„.il,  i-  ,if  siniplr  ami 

lulls  |i,r  a\lr.    with    ,1    iii_i,|    \\|i,,|    li-|si    III  XV,  il  )iri.|init  ii.iu  i|   d,  si^n.    \wlli   a    \m,I,    and 
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l<\llu\^    \\<»\i)ii<s  oi'    Mil     wouii) 


I  lit'    I  r.ik.li\L 
I  Ifort 


ill)  |>  liii  Ihi\  III  till  |iil|i'iMi  |i.itlirii.  I  III 
•  ilii  ill  ■.iuil  <if  'null  |-  III  tills  ilistiilli'r  is 
roliililiin  til  iHith  |iiis>riit;i  r  llllil  u'immN 
t  iiuiiics,  iiiiil  |irii\  iNinii  I-  'I' '■!■  '■■!  ii>iiiu 
ml  fiii'l  if  tIcNit'i  il. 

Ill  thr  (•iirriill  liH-i>iiiiiti\t  llii  |.i  uir  or 
tr.iti'-  I  ffiirf  is  liKViriirtl  snltly  liy  tlif 
|H'rillissiti|r  liiiiil  |ii  r  il\lr. 
mill  till'  iiiiiiiIh  r  uf  riiii|ilril 
:i\li  s,  siiin-  III  tills  l\  |ir  tlir 
IhhIiT  (111  III  iiiaili'  so  liirur  lis  ti>  lie  i'ii|i!il>l(' 
iif  sii|i|il\  ini:  ••iillii'ii  lit  stiiiiii  fur  ('\  liiiili  rs 
I'f  siirh  |irii|iiirt lulls  11,  iiiiiy  l«  rii|nii'iil  ti> 
llliiki'  full  list'  iif  till'  iiillirsivr  Uriiilit.  I'lir 
iiistiiiiri'.  fur  stiiiiiliird  uaii^^i'  wurkiiiu',  a 
tiiirratt  iiiLiiiii'.  ^^itll  t»ii  six-wlnil  ('im|ilii| 
liuyiis  (I  i;  II  II  li  (»t\|ir  with  II  liiiiil  ilis- 
triliiiliuii  'I    I  "^  li'iis  |.i  r  a\lc'.  lias  a  trartivr 

I  Hurt  uf  .•|..IIIHI  III.  Sllili  :ill  I  IIMlllr  (111 
till'  IimI  culllil  llalll  .-I.IIIKI  tuns,  ur  Sad 
tuns  i;|i  1.  yraili  uf  1  III  ."lil.  at  a  -|iicil  uf 
111  iiiij.  ■.  |ii  r  liuui-,  Thr  t.ital  v\i  irlil  uf 
till  iuci  niuli\  r  iiu  li  lull  r  vvuiilii  III  Mliuiit 
HIS  tuiis.  anil  till  tulal  !<i|Mtli  aliuiil  C'J 
licf.     Simiiiir!>'.  aiuit!nr  tiij^iiM  .   \\illi    tw.. 

lijilit  ■«  111  <1  ('ull|iliil  liu^ii  s  II  ^  II.  II  N  II 
typi  -liavinu  a  liail  uf  '.'(»  tuns  |ii  r  ,i\li  . 
has  a  tractixi'  iffuil  ul  :-j.imiii  IIk  '!I,k 
«unM  111'  siillii'iriil  1.1  {.iill  i.:,iiii  tuii-,  MM 
the  li'Vi'i.  I  r  l.-JiMi  i'lii'.  up  .,  I.;iiik  u|  I  III 
:a).  at  1(1  null  -  |..  r  Luur.  In  ti,;.  ,■,...  , 
xvliilc  till-  iHLinh  \u.uM  wii'jii  liid  li.||^ 
i'uiii|ili  li  .    aiiil     li:i  \  r    .111    u\  I  r  .ill     li  ii'_lli    .  .f 

al t     117     111  t.     till      I..II1J.  s|     1 1'jid     |mu  t  II. n 

uuiijil  uiiU    111    suiiM    :!ii  it  c  I . 

I  I  Im  tl,.  |.r.  s.  Ill  1  h-lhi  -  111  tliiv  ill  -i-ii 
,',.;'.^  ::ul  III  t  II  ai|ii|ilii|  |ul'  wmkllrj  ll|iiill 
staiiilar  !     i;aiit;r     v^uhi.iv-,     Imt      uwinij      l.i 

till'      sllclTss      111       III!       ia;jllH        ll|iun       1 1;  i  |  |',  iX\  i    |' 

;.aiiL|is.  cuiiiiiiiH  <l  uilli  iN  tjl'ial  |iii^^i- 
lililtli'^.  111.  il:i\  iliHilil  |i  ^'-  |>  a|i|iru.irlilii'j 
x\lii'li  il  \'  i!i  111  lak^  II  ii|i  lur  llllil  \\  ink. 
It  iiia\  mil  il'  -11  a  lui-  -.uiiii  I  line  in  I  Iik 
cuiilitl'v.  siiii'i  llii  |iii.li|iin  III  till  r.iil\\a\ 
|iirumuti\  r  I-  iiul  -11  ariili  :i-  III  I  In  I  iilli  il 
.Slal.'-.  (  aii.i'la.  ami  llnli.i.  u  In  n  In  nw 
liaiik^.  >liai|i  riii\i~..  iiiiil  iiiaiiinn  it  II  Irani 
liiaiU    air    liiui'i     ruinniun. 


\.l\.inl.ii:i's  III 
III*'   >\s|t'ni 


Ijaiiwax  u|iiialurs  i-:tiinul  l.nl  (u  ii|i|iit  • 
I'iair  iillur  ail\iiiiliii,'rs  wliicli  llic  svslriii 
ulli  rs.  iiiiil  wliK'li  Iciiil  tii- 
uiirils  lii;;lily  i  ciiiiuiiiinil 
Uiilklliu.       Till'     llrsi^ll      iiliil 

iiri'iiiit.'<  Miriit  t'liiiiliii'r  liM'iisN  rilling,  sii  tliat 
IIh'  IriU'k  Is  yiMii  a  Idiiytr  Iciisr  (if  lift'. 
«liili  till  iiiunic  its<  If  is  sjiiiri'il  llioM- s(  Mi'i' 
I'.K'kiiii:  strains  ami  slrissis  irisr|iiiriilil<- 
frmii  till'  niiivciiliuiial  artii'iilalrii  luiuiiiii- 
li\r.  Il  fiiriiis  a  |i(  rIVct  iloiililc-ttiilcr.  anil 
i-aii  III'  ilrivrii  111  iillnr  ilinctiun.  This 
fai'ihlv  affirts  aiiullni  i|ii<  -I  n  iii.  riiinilii; 
lii|-    I  \  I  r\     1 1  iji    I  .    i|i-|ii  II  -.  il    \\  Il  II.    -.11    I  hat 

I  111  iilalili  s  .111  niil  iiijiiniil.  This  in  itsi  if 
n  I  in  SI  11  Is  a  ilislinct  ailvaiila;;)'.  M'«ili>{ 
thai  till'  iniiiisli  r  luriiinul  Im  s  iisiil  fur 
liaiiillini.'  Iira\  y  lu;ii|s  i|i  niaiiil  t iiintalili  s 
r.iiiL;iii!.'  n|i  In  '.in  .mil  jnu  li  i  I  in  k  irjili. 
\\lt\t  llla■.^l^l  tuniiijal  lull-,  II  lln  ili\ilu|i- 
nii  III  uf  thr  ^lalll  !  iiiLiiii'  ulli  I ,  any 
rriti  riiiii  uf  lli<  Iniiils  tu  ulmh  Imu 
iiiulivi'  ilinii  11-11  111-  .mil  wimlit  nia\  I"- 
I'ariiiil.  il  i-  iml  nii|iii--ili|i  tu  ,'i--iiiiii' 
llt.il  I  111  I  ...ii.iM  1  iiL'iiii  v^  ill  nihil  v'2'< 
i!'  \  1  |ii|iiii.  lit  111  I  111  -.11111  ill  'Jill.  <j\\  iiil; 
^fi.itir  |iii\\ir  Willi  -niiillii"  iliiin  n-n  ni'-. 
Till-  |iii--iliilil  \    ha-  111  1  n  .ml  iii|ialril.  siiiri. 

II  tin-  liiiili  r  I-  liriiiiijl  t  ii|i  In  thi-  hiiijlil  uf 
tin  l.a-i  -t  M.,11.  t-.  till  untluiik  fnnii  tin' 
r.ili  Ulli  111  11  iliiri  il.  Till-  ilisalality  uill 
ill-  nut  li\  iil.iiniL:  anullnr  c.'ili  fiiru:iril 
iif  III,-  siMiiki  -lark.  tu  lir  llsill  lur 
till  \\  a  111  rimnm'j.  tin  im-Iim'j  call  liriiiLT 
1  iM|i|i  i\  1  il  till'  ill  i\  iirj  111  I  III-  11  \  I  1-1- 
ilin  rl 

Till    1,1.1    with  wliii'h  uvi  rh.iiil  .iinl  rli  an- 
iiiLf    ii|ii  rat  lull-    ran     in     raniiil    unl     niii-t 

n>i|      111       u\  1   I  11  i.i,n1  ll.         (Iwill!.'     tlllllr     till      liu\ 

III  11!^  fill  I'luiii  till-  |ir'-ini'i  uf  whirl-  :inil 
t:mk-  III  rlu-i  |iruMllilt\.  Ilir  W.'isll  ullt 
|ili|M-.  itr.,  an  ipiili  ;H'rr--ilili  .  as  1-  al-u 
till  ;i-li|i:m  fur  till'  ia|iiil  I'll  ariiiL'  uut  uf 
;i-|ii -.  |{\  liftnm-  thr  liuili  r  unit  ami 
liiakinj  ,-1  U  \\  ili-runiii  rt  lull-.  Ilir  t"u 
liuLlii-  ran  111  i|r;i\\n  (jinlr  rliar.  tin  thrir 
null-  lirinr  tiiiis  ia-il\  acn  s-iliir  fur  ii\rr- 
iianinii.'. 


Tin-      U1TTM(H"HN:     AKHIAI       KAILW, 


Aerial  Mountain  Railways 

TH1-;     MKTHOD    01--    AI.PIN-K    \'U;\VING     WHICH    IS    SAIK,    LUXURIOUS,    KAFID. 

AND    FOPUl.AR 


|HII,|-'.    Ihr   ri)'j-\\  III  rl    iaiK\:i\    Inr  :ii  rinl    r.iiluiiys    l(.|-     tin-    Ir.ili^pdil    el'    iniT- 

lln     a--('.  Ill    III    sl(r|i   nioiiiil;iiii.  cli.i In i i-i  .    wj-,    r(i|ii(s|,i|    |i,   in^lnl  ;i  mmiiLii- 

li.M     lirrii     lii-iMiulil     (m    a     lii-li  liiir    ImIucii    III,      mill    ami    lli.     ivMil.iilial 

jfj~7rj     --lanilai'il    nl'    ili  \  i  ln|iiii.  nt.   am!  i.iilir.        Il     wa^    i'iiiii|ili  li  il    al     a    ci.-l     i.T 

lias  1)1  111  ail<'|>l<il  Willi  !\   iliMiiii:  -..iiir    iJ.VdiKl.    ami    iiul     llii     silualimi    \(i\ 

till    j'M^I    l(i|i\    \iaix.   it    I,  sdiiii  -  CI  iiii|i|(  1 1  l\  , 
what  I  \|irii-:\.  .  Iiulii  a-  i( -ar.ls  Tlir     liia'     is    canKil     ii|imii     lattici      slid 


(ll'st    ciisl    ami    iiiaiiiti  iialin 
'I'lir    I'lsiiK    i,    llial    liiaiiv    nl 
I  111     •jraiiilrsl      and    sli  i  |ii  si 
III' iiiiilaiiis    still    air    alili     In 
ill  I >     railw  a\     riiih|iii  st . 

Duiiiil;  I  III  |iast  \,  w  \  1  II-,, 
111  i»  r\  11'.  a  111  \\  s\  ^h  III  III 
rail'Aa\  laiiiililaiiii  11  iiiL!  lias 
111  111  |ii  ilirli  il.  ami  lia^  lin  n 
lil'dlinlll  llitii  |ilarliral  i.|i;  |-- 
;iiiiili  lii'lli  aiiiiiiiL;  till  \li)^ 
:iliil  I  III  Ann  iiraii  1,'iirkli  >. 
I  Ills  Is  I  111'  aril  il  la.hs  a\  . 
"  .'|i  11  III  till  rar  Is  sliniLi  Innii 
a  \\liiiliil  I1111.U  caiiia'^i 
I  iiniinii.'  alniiL;  a  st,  ,  1  calilr 
stn  trill  il  tliriiiiijli  till-  air. 

Tills   nil  a    was   int  |-iiilnii  il 
li>  a  l{ritish  linn  niaii\  \  1  ai- 

;il;ii.        Tllr     |i|ii|ill,  tuls    nl     a 

siiL^ar  null     in     I[.iiim      Khhl; 

■  lli|lllli  i|  a  sllr  l||iii||  till 
<  I'  \  atnl  plat,  an  ii\  ri  liinkim^ 
till'  riiast  till-  tin'  liuiisiiiL; 
"I  Hkii-  l-Jiii,|ii  an  stall'.  Ilir 
li\il  lit  III,  \>iiiks  1,1  inn 
-"iniwli.it  nnlnaltliN  .  In 
mill  r  III  1  \|ii  ilili  ami  lacili- 
tlltr   n!ll\  run  111    liilwicn    I  llr 

l\Mi  |iiiinls,  till-  i.iiriiliiM  linn 
(it  Unlliv  ,iiil,  w  liirli  liail  |i!r- 
^ilmsly     c'uiii|ilrtiil     siAiral 


A     lAR     n^      Tin        \'    '    1  TIRHORN      AKKIAI.     RAH. WAY 

The  two  cables  lorming  the  track  are  mountfU  uiie  abuve 
the   other. 
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KAii.ww    \\o.M)i;ks  oi-    iiii{   would 


IIk  (  nl|s|n|,|l,,||  ,,|  III,  l{;||-t|M  II- 
l\ll"   ill   III         ^ll-.|il   ll-.ln|l  r;lll\Ml\  . 

iliscnbrd    ill    aliiitlni-    ciiaiili  r. 
Tliis    I  iiLjiiii  I  I-    (  \  ii|\  III    ,111    ,  n 

111.     \\  llr«         -.\    -I,      III.         ^,,         llll-        ;|^         |(^ 

ill  liiiU  \M  ii  r.iiiri  niiil.  \\  III  1-,  III 
nii;i^-;ill;ili|i  ^i  riirit  \  \^  ;in  ,  1 1  ^l  i  n  1 1 . 
II.  ,ii|i.|.l.  .1  Um,  II, |m.  In  li.iiii  II 
I  IMrk.  I. Mr    III   lll.j    |il.!ci  il    ;iliii\  i     I  \n- 

nihil.  Till  IV:'  Um.  Ir:.,ks.  ,  ,i,li 
r.ii  I  \  111^  ;i  r;ii ,  ami  a-^  I  III  lal  li  i 
.III  cMhii.  ,1,  ,1  Iu^iIIhi  I,\  III, 
IiiiInI  iiil;    iii|>i  ,  inn     a^ci  mK    \\  liili 

III!       I, III,  ,■    il.sr.  II, K.      Ill,  I,  l,\      .,   - 

i-uniiij  a  r,  I  I  am  Im  aMii  i  nl 
iiiiiiili  I  lialaiiriliL:.  a^  i^  ailii|ilril 
I'll  till  iiicliiic  laiUv  a\  .  Ii\  ilis- 
|,i.^iiiL!  liii  l\\i,  ii,|i,~.  Iiiiiiiiii^  a 
^IIILiii     I  lark.    1,11,     al,i,\  1     I  llr  111  III  I-, 

.Hill  liy  iiMiiu:  a  liaii-w  In  i  I,  ,1 
li':i\  I  IIimlj       1 1  nrl,       lia\  iiil;        I  w,, 

^^  III  I  N     nil      I  .nil      r,,|„  .      illrli  .iNi  ,1 

■-taliiiilx     ,,|'     III,     sii^|i<-ii,l,  il    cars 
I  "-I"  riall\     ill    liiLili    \\  iiiils      vsa-^ 

nM.illi,,!. 

.Mllinll^ll       llil.,       illHiilinlls      en- 

llilli  I  !■     lliil     lint      liv,'      tu      s,  ,        liN 

iili  a  (anil  ,1    inl,,   |)racti,'al   a|i|,li- 

'""""•""■     "'"'^     '"'"-••'     ^'"-I'^l"   I     '-"I"-  '•■■lIllMI.       Ml        1,1.        |,1;,,|.       U,,V       |„V|,alT|l        si, 

aInllM    Uhli.li    nili.   a    lun-ul„,|,,|    ||-|„.k.    Il-nlll         ,.,„|||,|,  t,.|v      |i|;||      III,,       „,.,v     „I.V      In     lllllll. 

xvl.irli    w   .i,.|„iii|,il    tiin   liav,llii„    <■.,  iiia,,  ,       Tin      ..|„ili,„.|     ua.     uiii  I,  it.i  ki  11     l,s      Mi  .MX. 
'■'^""''''--'    ''-'''''""'■!'     'I""^-^''    "'"l   'I"  Vim     llr     linll.     nl      III,       Inllljilli.     ,!,■     H,,,|,.. 

pa.M  null's   sill,,,.,    I,,i,.k    In   l,,„k.      All   111,1        u|„,    |,,.|v,.    „i;i,|,.    ;,    .,„,,.|,.,|,|v   .,r    i,„,i,„laii, 


IHK     Ll'1'1,!;     STAT1(1^.•     nx      nil.      \VI    I  ri.KHOHX     Al  KIAl. 

KAII  WAY. 

0\er    6. I    Ut-1    .ilH,\t-    >e.i    It-vfl. 


ln|„-    alia, -I,,,!    In    III,-    .Ml-    li.iiiU    ,1 


"I'       i.iin\ay      c  iii;iiii  ,  iiiim       in       all       its      \aii 


mill    ,lnv\ll   al    a    iiia.\iiiiiiiii    .jjiidnl    >    mil,-,  hr.i  iii  |i,  .. 

I"  '■   ' '■■  'I'll'-   li'"i  r  statim,    is  silnal,-  at    an    ,  1,  \a- 

■""'"■'■    ''"■-    l'l"lii'i     linn    "as     limit     .iiiial  Imii    nl     ali,.nl     ,-,-,(1(1    |,  ,  |     ali,,V(.    s,  ,i     I,  \  ,  I. 

'■■'il"'\     tia\,llm-    li.is    mail,-    ^i.inl    s|n,i,..  ;v||,|,.  fh,    ii|,|„  r  s|,il  i,,n   is   1  ,:{S()  f,  ,  I    Inuli,  i- 

'■''"■    " -    ''^""-    1111,1,  itakm-    Is   a    prual.'  ,in.l    I,-.Mi(i  I ,  ,  I    ,|isl.,i,|    „i   ,,   l„,|-i/,,|,tal   Inin, 

'■"I"""'    ^"    ^^l"i'    il    '■■nil'     In    cat-rmi..    fnr  Tli,    l:  laili,  nl    is  I  Inis  snm,  «  |,at  si,  ,|,.      Tim 

""■    I'"''!"'    "I -iiml.ii-    lin.s.    i|iaii\    ,|ni  s-  I  i;i,k  cahli  s  a-i   lacli  I  It:!  inrli.  s  in  ijiaiii,  t,  r. 

'"'""    ''■■''    '"    '"     ••■Imii     ml"    iniisiil,  r,il  imi  ami   , in-   I, mil    ii|,  ,.|    ih;  s|,  ,  |    u  ins  ,|is|.,is,  ,| 

"liiili   liiil    11    t    ,illirl    III,     liisl    I, am,, I   ,iil,r  in    ||\,.    l;i\,|.s   ar,,mi,l    a    .■.aiti-ai    uirc,      Tli,- 

piisi.      Til,       liisi      |,  ilili,'     railuav      nf     lln.  I  ^m  i  calil,  s  Ininnno  a  sin^l,    t  v;,,^U  arc  spa,-,  ,1 

(■liar,i,^l,  r.    ,i,sK,|,,|    ,  ,.,  ,il!,i!l\     |,,r    |,iil,ii,-  ■_' ;    I',, I    apart.    \\  Inl, ■   -JC,   f,  ,  t    s,  paralis    lli,^ 

Mrvi,^,-,   ua.  that   lip  llii    W,  It,  il,.,,n,  in  t!i.  I^v.   Im, -,.      Ka,^!i    calil,     w,  i^lis    ?■  t    II,.    p,  r 

Uniirsc    OI,.  ilaiKl.      Till     ill,  a    uas    ,|,,l„,r  InnI ,    :in,l    is   al,l.     In   uillislaml    a    siriss   nt 

atcd    by    II, rr    I'lliiinann.    win,    siij,,  rvis,  i|  1 .",  ^     t,,iis.     so     Ijiat     with     the     (■stiinatcil 
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'"■iNiii I  li'iiil  pirr.iWI.    <>|   l;is  I, Ills  II,,  rv  :.■  1-   f, ,  t    a|>;i|-t.      'I'lii^   imts   arc  atfacln-.l   to 

'-  •<  \'  i\   "III''  iiiaiL;!!!  I.I  sal',  |\.      'rii,   v,\,\r~.  Ill,    n  -.|,irli\,    in.js  ,i|   \\„^r  JKiistiri-  calilcs. 

'•'''     III, Hill; il    al    a    rniislaiil     liiisKiii    li\  «  lilcli  a  r-  passe  . ,  ri  iiiiid  I  \m  i  vmiicIiiim   i|i  imis 

III'     :iiil   "I    •'    f'linil,  lui  i-lit    III    l,s^    tmis    III  (ln\,ii    hy    a     la  Ihu-s,  - 1„  i\\ ,  r   ,|,rlric    iimlDr 

'111     lii\M  1     s|:i| and    any    VMakiniiiij    dj'  in   llir   ii|i|iii-  stall, m. 

I  I'lii  I'  I'l'ili     1^   I'l'inl"  ii^al,  ,1   anl(.fiialicall\  .  l'\-<<\\\     tin      ulii,l,,l     Inirk    ili|i,ii,ls     Ijic 

■^'lii'i'lil  I'll!    •■•d'^    111' ak.  Ha- s,  cinij  Is  (|iiitc  I  ria  ii- iiia  r    liarniiiL;    tiimi    winiii    lli,     car    is 

■-'I'lii-'   iriiMi-li   III  sii|i|„,i|    III,    car.  si|s|i,  nd,  ,1.      TIh-   cania::c    is   almiil     III    I,  ,  t 

I'll'     lia\,lliii^    Inick.    as    aln  ad\     nun-  si|iiar,-   and    s    I,  it    ni    li,i-lit.    willi    si.ilinjf 

lii'ii'd.     Is    litliii    \Mlli    rmii-    uliiils    anil    a  cajiaiaU      lur     ,|m|iI      pass,  no,  in     and      llic 

;;nid,  will  ,  I.  I\\,i  nil i^  mi  I  In    ii|i|i,  r  sii||.  dri\,i'.      IT     n,|iiii-,d.     IniwiMr,     simhIicii 

"I  I'li'li  Mi|i|i"ilin-  calili,   uliilc  III,    liaiiiinn  ii,,,|,|,    can   lie  caiTiid.   tin  I'c  li,  ini^   slandinj,' 

(  iisiiM  s  III,    \Wii  ,  Is  sii'iiiniL;  a  cuislant  L;n|i  ^pacc    Inr   nine    pii-sons.      l-iacli    car    in    the 

'ipi'ii     lliiir     risp,ili\r     siiilacs.     s,i     that  imply    cunditinn     \\,|m|is    ci\i|-     (.    Inns,    so 

'Il  I'liliiii  III     1^    nnpiissilil,  .      |-;aili    Icnck    is  l,i,il    wlun   Inily   lnadcil   tlic  tnlal   wciiilit   is 

cciiplid   1,1  two   liiiislini^   calilis.    1  ■  1  J.   ini'hi  s  «il|    uvar   r,   |,in.. 

dianiili  I-.   Iiinll    iipdllMI  slid   wir.s  wumii  TIic    salciv    dc\  ic,  s    wliicli    ai-,-    incnrpnr- 

tiinctlur   III   si\   slranijs.      'I'lii  s,    caliics    will  ati  il  to  ciisiir,'  t  li,' s,  cunt  \   nl' the  pass,  niri  in 

uillistaiHl  a  pnil  ,il'   t;!  lulls  111  r,ii-,    linakin-.  ar,'    nl'    a     v,  rv     npht,-     characlii-.      The 

I'll!    Ill    M  i-\  ici     the    stiain    is    imly    -Ji.    |,,ns.  I  ra\  a  jliiii:-  I  iMii-k  carrii  s  anli  iiiiaticall\       pt  r- 

Thi\    aiv  ,',,iiii,  cl,  ,1   In  III,,  lra\illiiiL;   truck  aliiiii    liraki  s.      I|    a    lii.istini.    cahlc    shniild 

throiiLih    a    cross    arm    «lncli    liriiii;s    tluni  snap   the   car   is   arrested    inline  liiatiK".    the 


IMI.KIOR     Ol       THK     DKIVINL,     STATION,     WI-.TTl-.KllOR  N     Al  KlM,     KAII.WAY. 
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KAII.W  A^      \V()M)|;KS    of    TIIK    \Vt)KM) 


I  .      !%'■      I'l    llli:      Ml       |HP\\|   1  lul       I  ll.ll        ll       I-.      alllr 

I'l  III  mil;  III'  \  1  III!  I.  1.1  :i  ^l.iiiiM  ill.  \\  III  II 
i  i;i\  I  llinii  ill   lull  -|"  i  il.  w  il  Inn  h  s>  I  Ilhi  mir 

r.inl.        'Illls    l.l;lk.     ,-;,n,,lM.I„     ,,|,|,|h,|    l,\    III, 

<ln\  1  r  liiiiii   I  III    i-;i|-  ;  liiil     in    :iiis    (  \ ,  nl    In 

li.i^     III     rllliili    I.'     tli,       1.1,1,  ,1    nl    nl     III, 

•  Ml'     In     I,  -,,  I      II      l„   Inl'i  I  II,      Jnlll  hi   \      CMIl     li 

II  "HUM  ll. 

'I'll,    ill  i\  iiil;   ^I:.I  mil  .lUn  i^  mi|i|i1ii  li   w  il  li 

lllllll,  rnll^    ll,  \  ir.  ^    In    I  III     -,;illl,     i  li,|.        Ill  In 
'  ll  rl  III-    riirr,  nl     >ii|i|il\    --linnlii 

'"'^'    '^•■"'  l.lll.     Illi       i.ll-    .III, III,     Ini,      jii.^li     a 

Cannot 

Run  A»a\.  M'"  ''■  '"'  "'  iiiiii-liilii  !■>  1.  m:ii 
-  HI. I  ill  ll  rl.  a  liiauiii  hr  l.raki 
ili'l^  I  'II  I  III  w  iiiiIiiil;  LJi  al\  'I'l  ii  i  1 1- 1 1 1,  i  r  i  , 
-ni'i.li'  ll  w  ilh  lllllll  ilni-  \i  liii'li  i-i  \,  ai  llir 
-jii  I  'I  Hill  |ii'-ili"ii  nl  III'  car-  nn  tin  h'ai-k 
t  liimiulii'iil      I  lir     y  'iinii  \ .      Sn    a     r.ii-    can- 

III  'I    run   .i\\.i\  . 

I'ailiii'     "I    ill-    ,  ll  rli-ir   ciirr'  nl    Irniii    lln 

I'llllllr    -ll|l|ll\  .     llnXM    \i    r.     ill"    .     Ilnl      I'lllllJ     III,' 

r.iih\.i\    I"    a    '■"iii|.|'  ll     slaii'l- 

Supplemi-n         ,|,]|       [,,   j|,,    |,,^^,  ,,  ^|.|| |^   ., 

tarv  l.lectrk' 

Suppiy.  ^1  innil.ir\      li.iMiiv.     wlnili     k 

i.^  |il    Inllx    I  liar'_iil.  .nul   ||,w  is 

illllr    In    run    I  h,     \  I   llhli  s    I  lll-nll-li   I  \M   n|  \     ||\  I 

jniinii  \  s,       Nl  illii  r    r.iii    till     |iassi  n-i  Is    |i,  . 

I'lilll,    s|  I;,  III  I,  I  I  nil    I  III     I  IMlk    lllllh\,l\    ImUm  I  II 

I  h,  t\\,'  stal  mils  il  I  III  iii.irliiiii  r\  linaks 
<l""ii  r"iii|iii  ll  i\  llii  \\iii,|inL:  s|i,a\is  call 
lie  ii|H  rail  ll    li\    in.iniial   ,  Hnrl    In   In  iiil:    I  he 

<'.ll'-     III.         As     ll      is     ,,l|ll|.     |,nssll,|,.     alll Lill 

\ '  r\     I''  ninl,  .    I  h.il     a    r.w    nia\     cmnc    In    a 

slamlslllj     alnll;^      th,       Ir.nk      nUII,^      In     -nine 

<l'  I'  cl  ll'  \  I  ln|iiiiL:  in  ll  s  III,  chaiiisni.  I  in  ir 
i'-  a    small    i  iin  r^jiiicx    c:ir   \^  Inch   ,'.in    In     |,  I 

(ili"ll      till       tr.ick      In     th,       slall,  ll      M   hill.       In 

lak'  nil'  llic  |>  iss,  icj,  Is  :  this  lillic  \,  iiici' 
c'li     h,      n|i,  i-;il,  ll     I  ll  h'  r    I  hrmiL^h     a     small 

ch   ill',.'      llinlnr     nr      ll\       liallll. 

The  cars  ,-ir'    siis|i,  laii  i|   Irnm   th.ircarr\- 

iliLT  trii.  k   in  siich  a   \i  a\    I  hat    1 1,.  \    in:illilaiii 

i'll     I  \,  n     ll.  I'k      thrniiLjIiniil      He 

*-^''  '■■*  1'  'iirii'  \  .    irr.  si,,  i  1 1\ ,.  nl    1 1,,     ,,, 

AIW3\S  ,  ,  '  

Hori/,>ntal.     '  "i''''"'!!  "I    Hi'    track.     Iliiis  .i, 

the       l.|,|Mllnnsl       s,,-||,in      n|'       Ih' 

Inii  .  \\  h'  r,   I  hi   .jimiIi,  nl  is  ,  \c,  ,,  |niL:l\  s,  \ ,  r. 

—  it   In   alllmsl    \i  rllcil        tin-    {((jllli;   nl'    hcllie 


llMI|s|inlli  ll       III       a       lilt       is      cnn\  I   \  I  ll.      Ill,  I-,' 

ll.  iiil:    nil    im|.ri  ssinn    ,,|     I  he    sli  i  |ii,i  -s    nl 

till  clllnli.  ,  \ci  {it  li\  lakni'j  sinck  nl  111,' 
siirrniiiiiliiiL:- 

■  Mil  r  ll.  111-  snhnnll,  ll  In  Ihi    nmsl   i\acl- 

in:^     t'  s|s     li\      Ihc     S\Mss     anil In  s.     |  h, 

W  I  III  rlnrn  .\.  rei!  Ii'aii\va\  w.is  n|  i  ni  il  inr 
j  lllllll,  ■  s,  r\  I."  Ill  .liil\ ,  I:m),s.  .Sine,  1 1  I'll  ll 
has    ll,  en    riinnniL:    emit  inn.iliv     \\  it  'mnl    the 


-hjil,  -I    inish. 


II'  rr    .Insi  I    .Slain,  r.    m     i;,,/i  n.    hail    cmi- 
I'  in|il,ili  ll  .1  simikir  c'iiii|ni  s|  n|  ||,,    Knhli  n  r 

'imiint; II   t  111      \iis|  nan    'i\  ml. 

This    |ii  a  k    \\  a-    ]  ri  '\  I' 


uilli    .1      Iht- 

,,,      I   ,  I  .     Kohlirir 

I  iiitil  i\  I     ai  1 1.. I    nail  \(  .i\    c.nri 


.1 


Wail  way. 

I'll      " ll    n      s|||.|:n|-|s.      I,,, I       |,,|,|,    !■ 

th,      tnlirisl      i|e\  .   In|i|||i   nl     nl      III,      cnimtiA      it 

ll.  ni.iiiiliil  iiinili  rnisal  mn.  I  |i  i  r  .slaltli  r 
1 1'  .'111'  1 1  I"  ailnjil  all  a  1  rial  s\  s|,  m  a-  l„  ncj 
<hia|iir.  i|iiicki  r.  ami  innn  sal  ishicli 'ix . 
anil  Inrlhviith  ilisciissii|  ih,  i|n,s|inn  with 
\ilnlr  HI'  ichi  rl  ami  ',  i'ni|i.iii\.  the  u,  Ih 
kimu  n    I,  III,  lull  ;  I  nil    l.i  i|i/il:   ririii.   \-  ho  lia\  i 

cnln|i|.  Iill  snmi  nl  Hie  |nns|  nnl,  XMilthv 
,11  rial  r,ill\\a\  s  nl  I  |i,  Hniiij.  A  sell,  ni,^ 
x\.is  c\nlwil.  ami  ,1  this  msl.inci.  ,is  in 
Si\  it/i  rhiiiil.  Ihc  .Viistriaii  (.ii\  i  riiiiii  nl  hail 
III  he  s.ilislieil  \ir\  cnlll|lii  ll  U  ll{inll  the 
aili  i|ii;ie\    nl    tin     |  inlilic   sarcL:il,i  ii  Is. 

riiisairi.il  iail\\a\    cnmini  iiccs  at    I'.isack. 
an.'    sn,irs    n;i   Iin     nmiinlaiii    siili     Inr  a    ihs- 

lallce     .'I       -,.'J,-,II     ll  ,   I.        'rhl      ills- 

tiiiiei       ,-      lint      c,i\,  r.  ll      III     .a      Track 


-|ian. 


IS    'II     I  In     case    1 1 


Supported 
on    Towers. 


tin  \\i  III  liinin  iini  .  'I'm  i\ 
i.ittic'  sl'  I  I  liiui  IS  all  inlrniliici  ll  at  iii- 
li  IVais  In  sii|,|,ii||  Iin  Ir.lik.  'rin  iiitti  r 
<-iini|il|ses  I  \M  I  sliil  rn|iis.  I  ;lcll  almllt 
1  '  :  inch,  s  in  ili,iincl,i.  ami  spaciij  .ilmnl 
l:i',  iii'-ln  s  apart.  Tin  r.  a  li  I  \m  i  Ir.iiks. 
niii  I'.r  .  ach  car.  Hie  rail\\a\  heiin^i  run 
ii|inii  Hie  cniinl  ■  r  liaiaiicim^  -\s|ini.  \l 
t  im  ii|i|!.  r  slat  i  ni  t  in  rn|,.  s  ai  iii.-h.'r.  .1 
111  III.  imiiintain  -ll.  .  \s  mi''  :il  lii.>  \u\\ .  r 
I  ml  I  In  \  ar.  cnniiecl.  .1  In  ni:issi\  .■  w.  i;Jits, 
|i'ae.il    in    ,'    |iil.    Ill    .'rilir    tn    m.iintaiii    the 

I.    Ilslllll. 

There  arc   tun   hmstiiiL:  rupcs  adaelnil   Ut 


CAR     ON     THh     KOHLERKH     AKKIAL     RAILWAY 
It    m.iintiiins   a    huii/nntal    pusnion   thruu^-.liuui    ihe   .i>^eni    <  1    5.15U   ft-el. 


KAii.w  \^    \\(>m)i;ks  oi-   nil    woki.d 


III.     I  i,i\ .  liiii;:    hiiil,.    whiili    In    hill. I    Willi       iiLiiiiii  |- I  h.il  ii.i  |.ir  III  ..srilLiI  mil  i^  iiiiji.irli  il 

I I  nil     W  ill  .  U.    I  \Mi    lillllllll',;    .III    (  ,lrl|    I  ii|..  .        In         I.I     I  III      i:l|-    ;in     iI  ^     I  I  .Ilk     w  1 1.  i  U     |i;i-.v     i  i\  i  r. 
llllN    Ihvl ,      III,      Umi    iKji.-.    ;il<      |il.iriil    >l.i.  'I'll.      Ii.imIIiii'J     ~.|iiiiI     in    .iliinll      HI     liil      |ii'l' 

^.,..11.1.      .,11,1        Mm 
^^^^  ^^^^^^^^^^^^^^^         ^^^^_^^^  ..i|n)il.  I.       |.ilini.   '. 

X   jyC^^^^^^^^^^^Kfl^^B^^^^'^   '  W  * 

I  llll  I .  .  II  lllllllll  I  N. 

'I'll.       I.llhv:i\       I. 
I   I.  .-I  llr.lIU        I  i|  I.   1' 
:il..l.         :illM  III. 

-I;illlll'j    ;i|..,i\N    ■ 
.MI'M.il     mil      ll.ilii 
I  111      ll|i|i.  I'    n|  :i|  I.  Ill 
jll.r      III.       MnikiI 

Jllil  :ir.il|N|  I.'  --IM 
ll;iU  IliiM'  III.  II 
I  I'.iiiNiiiiM.  il  .111(1 
;.i-klli.\^l..li;..|  li. 
I\».  .  n  III.  I".. 
1...II1I-.  Kl.  rlnrllv 
In  (llMWIi  jr. .Ill  ;i 
III  il:  IiIiiiiiimil;  '_;i  11- 

I  i;il  ini:  si  ;il  1.  III.  .V- 

II  I.      IMlh\.l\     WiilkN 
ll{i..n    III.    rnlllll  I  I 
li.ll.llirlllL;    s\  s|.  111. 
I   li  I  ;i.l.llll.i|i;ll 

|ll  l\\  .    r      1.    .|llll  III       In 

III  .1         \  .   I\         llVi  .il . 

,\ii  il.cliir  iiinl.ii' 
iln\rN  .1  whirl  III 
which     In    ii>ii|iIi;I 

111,'      Cllllll        NJi.nV. 

Ill'  I  Hill.  \ .  r.  .1111.1 
ul.li'h  Ih.  r.llil' 
1  ~  W  ,  'UIhI  n,  \ ,  imI 
I  llll,  n.  'rim  ,  I  ill 
(lii\i     In    :in    (Iii'iiI 

.■IN     I  I,  iNNlhlr,     w  lull 

llir.  ,    lir;ikiii'j  N\  N- 

liy    Nii|..     iii-l,;i,|    III    i.ii.     ;ili.i\.     liii     i.lli.r.  liiiiN  Ni  r\  I     In  ciiiilnil    lli.     in,  cIiiiiiiniii    \  i  i'\ 

:iN    III    III.     \\'.  1 1 .  lii.  ini    r..  ilw  ,1  \  .  jii.'.|ii.-ili  i\  . 

'I'll.     I.iw.i'n    sii|i|i.  ,ii  111^    111.     Ii'.ick    iir.     cii  'I'll.'     cm-     iIniII      i,     niin|„  mi,  .1     lr,iiii     Ih, 

III  :i\  \  1-.  Hi-I  nirl  1.  .11.  Iiiiill  .  .11  iii:iNN|\  I    |.  .iimki  I  i';i  \  1  II  iiil:   I  nii-k   ill  nutIi  ;i   wn\    I  li;il    it    iii.ini 
liiillN.         'I'll,  il'      ih  l-iil       \.,1'1,   -       ll,.!il      •_''!      I..  l:iliiN;i     liiil  l/iilil  :il     1 11 1- ll  1,  .11.     1 1  I'l  n|  i,  rl  I  \  .      nl 
:iTl    I..  I.    iicr.iiiiiipj    III    111.     ('..iiliLinnilliili    i.f  111.     -1:1. Ill  III.   iiiiil    :in    it    in    litl.,1    wilh    l.iri^c 
111.    nil  .mil. nil   llll  Ilk.      'I'll.    r.  .|  1,  n  ;irr  <  ai'iuil  jikiti    i:I.inn  w  mil.  i\\  n.   I  In    Ni\t(  ,  11   |i;i  ^n,  no,  i'n 
lijiiiii    tin     Nii|,|i,ii'|  111^    lir.iikilN    III    siicli    .1  an      all'nrdi  il      iiiaLmiliiTiit       nimiti  nupliii 


llll       \tUl\.\',     1,1  AK     1.1       III!       K.'HMKIK     AIKIAI       RAH  WAV 
The   inathintry    i,n   fcletlilLdlU    optM.itt-tl 
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^""^''' Ilirii-  -,.  ,(K  uitliiii.      Tl,,.  niof  is  (I.  :i.|    sl.iri.Mill.    iih|  h  .v.ilili-  ,  ,f   n  I'r  ,\ ,  ,>    fcr 

"•''■    ■""'    ""■'"■-   "I    ■"■'■'-^    '"    '!"■    "\'llir;Hl  tin      1 1,,,,,^-,      tlir     |,;,.m  riorrs     aiv     li.,t 

"l"i|'iii'"t     I-     iilfonlr.l     loi-     Ihr     (IriMi-     III  ( In. lit., I      uilli     tin       |ir,.s|„,| 

""     '^'1''    "I    •in\lliniL'    l:..iiil;    ■■vn.iii.'    "i-,.|  ,,|    ,|-i,,L:ini..'    m    iiii.l.nr    f,.i;iii     An 

•'•'"'II""     '"    II"      li-."l<     •ni.l     tm,-k     li.iii^  iiui.  Iiiiil,-       |„.n,„|.         Th,        r.n-     !;"l'-T'-'?,""'>' 

""''^-■"■>-        'I'l"      -ll-l"   ll'l'   r    Is    ;,    Im.iV^     IH.rr  rani,  s   .11,    ,M„|-u,||,\     :,|,|,.,, Mills 

"'     ""•'^''     'l"l-^""l     II"     '■■■"^''■'"■l"'"    tll"'"l.  Ml       (l„         |..n,,       ,,f        ;,        ,.,,|l.,|.s,l,|,.        ].:,._;       Ullh 

'"    '""l"i"li"ri    "III,    ll„     ul„,|,,|    (rii,.U.    K  ;i    1-1,1    I„,||,,„,.       '|-|„,   I.   |,,u,n,l    ll,i,.nn|, 

^'"■''    "''''    il     '-    n,,|M,ss,l,|,     |,„     t|„.    ,..,,.    ,,,  .,     |,.,|,    ,| ,,,     ,1,,,     „,,,,|,     ^^1,1^    ,, 


t..ll    il Il„     li..,'k 


!'•'- 


s,  11:^1  f    slaiiiliii-    ii|iii^||t    \\illiiii.        'I'll,  II     is 

'II"'     l.rakiiiu     ..ir.,iii..(i,i,i,ts     aiv     ,.f     an  n,.   ,laiiL^,  r   ,.f  a    iiiiiii.  ,1    ,|,  sr,  i,t    t,,    M,.l  l„  r 

''•''""■■'''     '■''■"■"■I'l-    I"    M<'inv    III,     ,ni,|,i,  ,  Kailli.   I,,  ,,,1,.,.    th,     |,,w,  mi,,^  ,  .f   t  Ins  appar 

^.j,^.  Ii""i.l.lr      sal.ty      ,,f      III,,      pul.li,-.  atns     is     ,,,,v  ,.|-n,  ,|     l.v    a     liriknii.'    L-.ir.     -o 

Urakcs.      ■'^Ii""l'l  ^'  l""-tiiiL;ru|„-  l.nak  IImiv  that     III,-    nn,i|,„|    1.    ,-,a,.|„,t    XMthi.nt     anv 

Is    a    |i,i\\(irii|    clip   \\||ii'|i   iiistatilK  p,  |-,i  ptililr   jar. 
Mips    til,     trark.    an,!     I,nni.rs    lli,.   car   t,.    a  Tli-      trav,llini.r    sp,,,|     np,,ii     ||„.     jna      is 

sla.Hlslill,  III,    appli,-ali,,n   I),  in-   iint.s.at  i,-.  rcl  n,l,-<l  v.-r>   riiron.iisjv  by  1 1„- .ml  li,,nl  i,  s, 

'''"■^     ''i'''^'      I-'     ""     powirfnl     th.it     (InriiiL;  :iri(l    f\pc,li,nts    have    iia.i    t,, 

""      'iiiil'l'i's     trials.     «|i,n      (,n,      iif      th,  I),-  int  r,.,|iic(  d    t,i   k,  1  |i   willnn     <"'>^'''""'"fnt 

iH.islnii:    r,.p,s    uas    |,r,,k,r,    pnrp,,s,lv.    tl„  tli,.    pivs,.,-,!,,,!    limits.      Tli.rr     ^'■^''^"''^'""^■ 

^,l.|.■^    only  s|ipp,.,|   |,a,.k  six  in,.|„s  lHl,.r.  ,s    a    sp,,.!    n-iilaL.r    wlii,.|i    is    s.  I    t,,    the 

"'■■'""'"■■'  -'"I'-      Kv,n  if,,n,-,,r  llu- tra.-k  anlli,.ns,,|     nia\niiiini.      |)iiv,-lK      tin-     car 

.mI>I.s  l,r,.k,.  i„,alar,u  nr,,l   l„.  ,nt,rtain,,l.  .xciK     tins     p,„nt     tin-    antoiiiatic     l.rak,- 

as    tin      hrak,     u,,iil,|    n.inr    int,,    ..p.rat.,,,,  om.s    int,,    art,,,,,     all,!    .■lir.'ks    tli,'    sp,  ,  ,! 

instantaMcinsly,  an,!  alt,  r  lli,-  car  !ia,l  li,-,  „  .\uani.   tl,     autli.iriti,  s   |-,,rl,i,l   (lie  opcnl  1,.,, 

sti.pp,,!    ,t    c.nl,!    I„.    nstart,-,!    an,!    ilrivcn  .,f     tlic     railuav     .Inrina     Inuj,     „„„K.       ^i, 

s!,.uly  int,,  its  stall, ,1,  ahmi:  t!ic  ivinaininj:  an,  ninm,  t,  r   is   ni,,iiiit.-,l    ,ip„ii    the   runt   ,,f 

'■•'''''■      ''''"^   '"•''^'-  '•■"'   '"■  ''I'l'li"!   alsu   l,>  the    npp,r    station,    ami    tliis    is    .nniH  ,te.l 

""    '''■''"■   f' ^^'"""   ""■   '•"■   "'   '•'-<■   "f  t"a  hell  sional.      Dir.ctiv  tlic  «in,l  ex,,., Is 

.Murnen.A.    s,,   that    >„,   niatt.r   what    m.-lit  a  certain    Vel,.eitv.   to   u  li  .'h    the   apparatus 

l.appen   It    Is   nnpossihle   f„r  th,-  car   to  ^et  is    set.    tins    hell    warns    t|,e     niecl le     to 

""'"^  '■"""■"'  siispeii,!    tlie   servic...       As   a    Inatt.r   of    hu't 

,     ■^'    ""    "'""•  ' ■  ""■  ^'^''""'■'  "I-'-   li"''l  tli'iv    ■-    no    .lan^MT    of    the    lii..hest     u.ihIs 

l»'lli    Willi    ,1, It,, mat,,,    an.l    liai.d-operat  iiij:  imperiling    th,-   saletv  ol'  u,,rkin,r     hm    t|,e 


hrak,  s    to    oiian!    ai;ainsl 


^■■"•"'"^     <'oiiliii-       ivoiil.atioiis     of     tlie     anth,,ritles      n,n,|      |,e 


i:,  iieles.    sii|.||    as    the    hillnre   of    the   el,  el  rie  (.hey,,!. 
'"'■'■'"'■    '"■'■^'l^'l-'«"    "f    III'-    niacluiury.   ,,r  Trav,  llnii:      in      tliis     aerial      railway      is 

"I    II"    <Mr.    .tc.      Th.ii  tlMivisali    acciiimi-  m.irke,!    hv    t  lie  e,.n,pl,  te  al.s,  nee  ,.f  x  il.r  ,- 

l.'l"i    I'.'lt.rv.    e.ipahl,.   ..f    riinmnn    the    rail-  t  i,,n  an,!  ,  .scillation.      The  ears  start  u,th,.iit 

uav    lor   s,.x,.r,il    li,,nrs   cnt  ninonsly   s| ,!  any    p,  iv.pl  ihl,-   jolt    an,!  ,l„le  st.a.lilv  aiul 

!"■    man,    suppiv    mv,-    o„t.      Kv,,,    if    this  smoothk  up  ai„l  ,!,.u  „   t  he  1, ,taiiisi,ies 

"■"';'■    '';'""     "'"''■    ""     '■■''■'    ""•'■    ""    ""  \Vli,.„  appi-oa,.|„n.  tl„.  station  the  spec,!   is 

,■    ""-^     •■'"    '"■    "'"""'     '"     '•>■    li^""l-  ^la.'k,.,,-.!  automaticallv.  I   tl,e  vehich.  is 

'ilh.r   u,lh    tl„.   passennvrs   uithin   ,.,■   .aft,  r  hn.n.lit  oentiv  to  ivst.'      I MiHe.n  t,,  th,. 

a"   Mi",-.„,.v  c.ir  has   iM-en   s.-ut   ,loun   th,.  1,1,  phon,.    an,l    ele,.tri..    li^ht,,,;,   .ar.mt    lu- 

tra.k  .0  tak,    oil  th,.  trav.llers.  ,„.,.,.„    ,|„,    ,,,.„„„,    ,.,„.   ,,,,,   „,,„„„j^,i„„    „f 

^^Ml    suppose    ,.ver>t!,iniz    w.nt    wron^-.  (h,.   au,l,i.!,.   an,!   vis startiiw   si.maK     as 

a..,!     that     tlie     cars     were     hrouylit     to     a  well    as    ..(Iut    s.rvi,v    , minic.i^ioiis.    a 


KAII.W  \^     \\(»M)i:i<S    Ol     TMi:    VVOKl.l) 


,1,  I,  llnlli.il lo   |irot.  ct    llli     I'llli- 

I,,-         Mill   till    hill    \^.i^  i(.ni|ili  li  il 

111,         MUM   Ihllll   III        I    M      III!  I   1^        --llll- 

|,  I'll  il  il  III  llillinni  l.ilili  II  ^1  -^  111 
■  ill     ill  VII  i|.l  iiiiiv.     Miliiiiil  I  mil:      I  III- 

...il,  I  \  ill  \  III  -.llll  In    nI  nuiiiiiiiis 

..ml  -I  iiiiliniL,'  III  il-  I"  l"i'  'II'  '^ 
,  \|,  lull  il  I  III  n  i|iii--ili  --Mini  loll  11' 
I  :iri  \    ji.i   -1  iiiii  iv- 

'I'll,        llll,        |v      ,ll\llllll        illtll      IVM- 

.,  ill, III..  Til.  hi-l  11-1  -  \  '■'>*< 
I,  ,  I.  \\lilli  III  llll  -1  riillil  -1  I'lliHI 
I  II,        illll,   II    llll         III       11    M   1       "  llllll       1^ 

,, Mill. llll  I-  •-MIIII  llll.  'I'liii^ 
III,  l-i        ;iri        IliM  .        -lull. .11-.  'I'll!' 

\,,\\ ,  [■      t,  niiiiiii-       (..iiliiiii-       I  111 
1,11   11.11   i^i  ill',   iiiiiijii  i-ini;   ci.iiiili  I'- 
\i ,  i-liN   ni'iji'i  uiiliii'.^    -II    li.ii-.    llll' 
llll     li.wi  I-    Illll.    \\  llll.     llll     iij'l"  I' 

niii-l     -hit ri.iil;iiii-    I  III-    I  II  1- 

liir-il  1111,1  ..III,  I  |.l.iiil.  'I'll.  Ilillii 
I,  I,   ||;||l    \MI\   1.1   rli;ili'ji     i.M  I'  111  .11-1  . 

'I'l,,      c.lllil.  rl.;il.llirllli;      -\  -I - 

.|,|,,|,|,,|    ,11     Ir.lli     -I  r\ -    I.I     llll' 

Illll.    iiliil    till-    i-.ir-    :iri     -ll-.|.i  llilrii 


1,  iiiliiliiin  l.i--liii.ii    III. Ill    t  111     |.\  1  I'- 


ll.ml       (li.|li\.        Till        Cillllr       llMlk 
CI  .iii|iii-i  -     i.ii.'     iiiiiiii    --till    imI'Ic- 

vnW    Oh    TllK    TRACK    Oh     THK    KOHI.KKI-.K    AKKIAI.    RAILWAY.  „;iy     all.ll^'      ^^llH•ll      IHH      t""      '  "  "" 

Showmt;    ihe    mtihod    i.i    bvi-re'nJi'iK    ""'    -  ■"     '"""    ' '""    "■"^^''         wliiiliil         triicls>.         ini.iililnl        m 


c:trri.iiie,  aiul   llit-   iwu  tables. 


laliililii    ill    a     tl'aiiir. 


s|„,.,al    III.  iilii.iir    uir.     1-    l.ri.M.iiil    l-r    Hi''  'i'lns,.    ulniK    n,,,    almiLi    llir   top    \:u;-   of 

....iiMni.iii'i     i.f    III.'    ili'.Mi'   ol    llll     '-.ii'-      111  Ilii-.-al.li.   Illll    i„i.liniiallia,-.-..|iar,l   ulnrK 

,.   1,1   nmti 1 iiiiiiiir.ilii.ii   "illi   Imlli  «  Im'li  |.nM  nt  tin  In.lliv  ,|,ni,|.iii^  I  In   I  l':l.■l^. 

.lati,,ii-      iliinim      111-      I 'II'  V.      anil      ran  m  ,  t  hat   ,li  fa  linn  nl    1-  al.-.  .lilt  .I.n    iiii|" -il'l''. 

,i,,t,rv     till'     1 HI,,'-     al      l-otli     mil-     III''  In    aililitii.n    I"   till     liaiilnm    M.|..     ulimliv 

M, int     anv    nntouanl    nnnli  iil     i|.mIo|,-.  t  In- ra,'  i-  ,li'a«  i,  In  ami  I  r...  I  In  n    i-  a   l.iaU.- 

\ii.,ll,.  la.nal  |.a-innii'i'ail«as.  ui.rkiiii:  ro|"'  "H    "ln'l'    ""■   :iiiloiii:it  i''    l"'''^'     "I    H"' 

,„„„i    a    tliiril    -^-t.iii.    tin     (  ri'i  I  li  Taiilani,  larai^t-.      It  t  In   iM^-nrii  -  of  I  lalllr  il  iiiami 

;,K,,    lia-    hiiii    ri. ami,  till     in     tin-    .\il-tllali  tliat    luo.'al-     -liall     liaXil    ..in     ImIiih.I    Hi.' 

Tm-,,1.    (..    r,,nmcl     l.aiia    uilli    tin     -inniait  ollni'.    racli    lia-    il-    si|.,ii'ati     li.iiiliin;    r..l.r. 

,,|     tin-     Vn.llli.rli.       Wluii      tli,--v-tiiii     lia-  liiil   I  lir  liaiiliiiL;   n  .j"    "t  I  in    I.    i  Imil;  •' i  r  art  s 

|„.,n    111    i.pil'atn.n    i,|i..ii    it-    ln'oa'i    Inn-    to.'       a-    tin     lirak,      n.|,r    ot    tlir    -. 'i     x-Hfl''. 

tin    tran-|.i.rlall..ii  of -oimI-  'i-allirni  xain.H-  uliilr     Hn'     liaulin-     ro|,r    .1     tin      li.llouni!; 

|,.„t.   ol    Kii,',.1m-    I..,'    ln.,nv     sral'-    |.a-t.    tin-  vrl,K-|.-    art-    a-   tin     i.i'ak.     n-l..     nf    tin'    tir-t 

„    ,t-    ln--t    ilii'i'.'t    a|.|ili.'atio„    to    pass,  n^n  r  ,ar.      l?otli  t  In-r  rop.  -  a,.' ili'iMii  l-v  .Inims 

MTVir..      IntlMsinstaniT.  also,  tin- Au-tnaii  uim-li    an-    op.-iati.l    'o.v    a    n.nnuon    motor 

...     1    .     li.,.,    ;,,    .K  iM  (l.r-  iiooir  station,  anil   slioiilil    a    lirakllif,' 
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li.iii'l.    il     ihh.Mliic,  -,    III,     lr:is,  II,  r    I,,    ,,|,,st 
,-'"-'"11-     -r,  nil-    .illi;!,! It     I,     ;,!,,, Ill 


'■"I"'    -"^'1'-     'I"      •■■"■     ■•'■    '.H-     .■.,!,     Im-     l,rak.,l  ,11.1,1,     ,||,,, I    •.'.•i.S-.l,;,,„|,,|;,,„l.|„,„|K     u,„„„l 

''^     ''^""'        ''''"^    '^      ..,,„.,, .;,,•,■:„,:;,         „,,,,.,, .11   ,„,, ,„il    ,,r   -i.-,  |,„„  |„|,„v 

"""'■    ^""'    "    '■■■"-•'""'-    "M.     -f    t nl         I,,,., km,.   Til,   ,n;,n^,n.,lv;,l,ts  ., „(K 

'''^""''"-      1'^'""'-     "I     III,.    (,,,  M,T,,„).,i,  ,.    V,,.,     .,,„|,|,..      r|„     |,,,„|,„,,    ,,„,    ,„,,,^,„„ 

1'^''"''-    ""     ^■'''"     "'    "I'"'!'    I''-    I'""    "M  ,,.|Ms    ,11,      ,„i,      I, .,11     ||„      ||,i,.kn,--    ,,!     III? 

I'''''"'^"'     '"     '■'" ■•"■"     ""li     'I"      "''■'■Mi  Ir.M-k   ,Ml,i,  .    ,,i,.ll,;ix,    a    l„v,iki,io    .ir.HM   ,.r 

III--I"  ill, III     ,,l     I  Ills     |.iil\\.|\  .  y..^     lulls. 

"     ""-'''     '"     ■"""•'I'.'I'.I    tiul.     ul„M    II,  Tl„    l,,„„,|,„    |.;i„.,,|M.i„,„.|;,||:,h,,„.  „,a^ 

"'" •'"'■    '"■  '^'     "^'^   ^'ItIi'I    m„I,I,  „|.     I„  |„    , I,. ,•,,!„. I   a.  ,x|„,sM,„,.  ,/,    /„„    ,„  ,.,„| 

""     '■ '■'    "I    ''"     l>^i"ln,i,    i,.|„.   t|„,v   ,11,^,1,,  ,|,,,||,,„    „„|,    .,,,,,,^,1     „„, 1^     ,,|     |,,,,,||,„, 

'"     ''""1""^    I",    III,     ,,.,,■  I,„,k   ul„,K   I,,  ul„,,    .■,„,,|;,.,n,l    u.ll.    III,.    •■Siih,,M      |',.,k 

^"^-     ■""'     "'"-     l""'l'     ""       '"!'■■     I'lll      II, ,-     I.  \,ll.,l        l!;illu,lV        ■I'll,  \V,,lM\        (,,M,„|,  .1 

""1"'^-'''''     ""'"-     '"     ""■    -"'^"'l     "li"l-      S.-,„,.-    l!,,„l,.-'   s„„.,,    i„    III,,    1,1.1.,,,,.,,    ,|„. 

""-''       '■"■  '-!''         ''•"■'I        l"-'^-'l        ■■'-■""-^         'I"  |U^-,„„,..         ..,,,  ,|..,.,„„„„„|;||,,,|        ,„       ,        |,,,„. 

""■'■'""-   '"I"     ''^    ""^'"^  "I      I""',-  :'<"\  :n-,        I k,l  :      Tins    l,,„     |;„.k-.    .,11    ||„     I,,,.. I,    ,,| 

''"''  l"""l  ■'!'  "  ■'-  iI-.-.ii-ImI.s,,s,,- il„      ,u    .\l|,„„,    .„„t„U|„..  1,1,1.    ,„|    ,|„,   ,,,,,,, 
Im.      Mi|,|.,,i|,    ,,,,     tl,,      !,,„,  |,s.     Ill,      |,,,,,,|^ 

\'     ll,     ,     Is         |,,,SS|,1,        ,,N,      |.        Ill,  |||,p,     |.        I;,,.,  ,,|         ||„. 

--Ii'"'.  ull,l.  III,  ,_;ll,il,|  \\I,,,U 
I'.iss  I,,,,,  ill,  ll.  Dir,  ,||\ 
til'  I'^i'  l,.-,s  |i.-,ss,  ,1  III,  |,m,  I- 
tl,,  1JI1;,,||  \\  I,,  ,1--  ;ir,  I,,,-,.,  ;| 
a::;i,,,s|  III,  |,Mi-k  ,:ilil,.  , ,,,,■. 
II,, III  , 

l';i.il||ir.-,li       s,,|,  |\      ,1,  M,.,  , 

"I  ^.IV s  l|,MM-,|ll|,i|,s         I'l 

'llillL^        ll„         ,■.■,,■       I,,       .1        s|,|,|,|- 
^llll      llllll,    ,■      ,ll|      I,, I,, III,,, IIS      ,,| 

a(T,il,  ,il     to    III,      1,11,     :,|.,,    III. 

(■lir|HI,:,tl  ,1.    .11,, I    ll     Is    \  ,,l,|;,||\ 

ii,i|iiiss,l,|,,  I,,  |,,-,|.,|,ilal,.  ■!,, 
arriil,  1,1  |,,  tl,,  \,  |,|,.|,.  .|||,| 
lis  ii,'iii|i.iiils.  'I'll,.,  .niial 
IMll"a\  ,s  ,,,,,  ,,|  III,,  |,,||M,..| 
111  ,  \is|,,i,-,  |,,|.  Ill,,  ,.ai-na,, 
"I    |iass,  ||M,  Is  :    ,11,  I, w,  I-  11,.',,, 

■'■'         lain,-,-         s|,,  I  |,\|-;,,,,|,| 

loXM  Is,  ,ai,i:ii,o  IV,,, I,  -ji  I,, 
KM'  In  I  ,,,  In  1,1,1,  accii,-,!,,,, 
t"  IIk  ii'llli.lll  1. 1  II, r  ainiiml, 
■ll''  iiijiiir,  I  !■■  s,,|i|„,it  III, 
'ill'-  Sum,  ,,|  Ih,  s|,,i,,s  :,iv 
"I  I'liisiiii  ,'al,|,  1,  ,|o|||.  Ill,, 
li'iiLiisI  ll,  ,,,n  aliiiiit  T-'((  r,  ,  t. 
'■'■■"•ll  tiiwir  I, a,  tu,i  .11-,, is 
I'll'  -ii|,|„,,|,i,„  III,.  (,..,, .[^  ,,,, 
'■illur  SI, I,,,  anil  till-  cariAi,,, 
calil,'.  •_•.,'    ,,„.l„,s    II,    ,|iaiiHl,  r. 


THI-:     STARTING     STATION     ON     THK     KOHI,l:R,.  R      A^PIJ■ 
KAll.WAH      A I      hlSACK 


a 

J 


^4  K\Il.\^\^    W()M)i:us  oi    rm:   woki.d 

I  1.    niil.  s   III   I.  ii::lli.   .iii.l   lilU   IIm    moMmh-  \«     .  iicuinil.  n  d    at    a    lii-li-r    iilfitiulc    as 

I ,   Mis,  r   I'iiiiiH  .  .it    '.MMni  |.  1  I    iili.nc-  -1.1  til.  Ill- 1 1  1  111  I  all  mill.'  ■<  >■  r..ii.l  ili  luLir.  "r  llir 

|,\,|,     I,,    til.      -miiiiiit      of     Siiiin-.      I'.iik,  -nil    |i..iii-   iJi.vMi    :i-    il     I'.nt     ii{>..ii    ._'i  illui..'. 

.•(•,,111   fi,  I    hi'li,  r.  I  li.    Hiiu.iti  -   li:i\  .■  I.I  -iilT -il.  HIT  mil. -- 

■    I',,    II,,     (  |,,ll.l-    hi    .1     Ullrki  t     '    1-    i.ll.     ..f  til. A-      ll.lM       liri.ll-llt      Mllt.ilil.       ii.llMIII - 

til.'    -.  Il-.lt|..|l-    lif    (  ..l.'l.l.l...    .ill. I    it     lllM-l     II.  "Itll    tllrlll. 

.ulmitl..!     th.it      I. II-.       imi.ili.i-  Allli..ii-h    tl"  p-    I-   ;i   <'..ii-|.i.n..ii-    I.H  k    111' 

••  I.)  the         ,,|     |„,,|,|,      .i\;iil     th.  Ill-,  K.-    .'f  c.iiiif.iil    .■!■    '        .i'>'    ii|'"ii    llii-    liii.  .     It     li.i- 

'■'''"''l  '."•.     till-    ..|ip..itiimt\    t.i    .lit, I'll    1.111  till-  .■i,iii|i.  ii-.iiiii},'  aiU.'iil.i'j.    "f 

.,|        III,        iMIi-      ,,f        til.  li.ilkx-  I^IMIIL'    till'    IflN'll'l-a  fl'"  ■   "I"  II-        .".,      ,  , 

AltltUjl-  of 

Ml, lint, Mil-.        'I'll.'     r:iilvva\      -^miil^-     aiT..--  i:i-|iiiiii..i    \  n  »\    "\    L'nlrli.    |i.:iK.     ,,,5„o  Ici-t. 

\;,v\ a    raiiM.ii-.     an. I     "\'V    M.  ak     uiilil-  Mm".    1I..111I.    ami    l..ri-.  lit    In-iii 

-\M  |,t    linnMi    liiinip-    i.f    111.     raiia.-.    in    it-  an  alt  it  mlr   i.f    f.'.-MMl   f.  ,  t ,      'I'Ih  it   an     ii\.- 

.  \.  I-  ii|iu;ir.l    climlv      i'li.-    Irai-k    r,.miiii-.-  nil.  imik  .li  it.-       'almii-.      limit      aimmi      tli.- 

.1   -malrralil'.    "Iiil.     |  .n  .|  nil-h  m    1-  alf.ir.l.  .1  ii|i|ii  r  |ia|-t-  ..t  t  In  cal'i.  ■-ii|.|...i  t  iiil:    ti.u.i-. 

|,y   111.-   inilli-    h.iiilaij.     ralili-.    \\    liicli.--    Ill  i;ii-li   c.imiilit.-    "itli    it-   .it  1.  n.laiil ,    ami    Hi. 

(Ii.im.t.r.    uliii-li    pa--.-    r.iiiii.l    a    lirmii    at  hn.     1-    i.|Ui|i|i.il    "ith    .li.liir    -lu'iial-    ami 

,.|t|i,i-     l.i-miiial.       I'll.-    ti.iv.  Iliii._'     tru.-k     1-  t.  I.  |ili..iii -.      .^li.uilil    aiiv   iiiilMxv.ini    nii-li.i|> 

littril    Willi     tun    wh.il-    (acli     t    iinlir-    111  iii'.iir     cliniiia      tin-     Jihiiii.a.     Hi.-      -tall. hi 

,||.|,i,,  t,  I-,  m.i-ti  r    i-aii    ti  li  |ili.iii.-    t.>    Hi.     .ni;im.i-    t" 

I'll,.     |,-a,-k     I-    raii-i..l    .m    -ii|i|M.rt-    n  ■  -l.'p  Ha-  liii.-.  ami  (■.iiiiiimiiicalc  llu-  iialnn- 

.  iiililiiia  L':ill"\v-   III  -li.i|i.-,   mail.-  of  ImilMr  nf   tin-   ,-ic(-l.l.  lit. 

111.  mill  !■-  m.  a-urmi.'  X  im'li<^ -M'l-"'"-     Tlnrr  Tin-   Im.-  .Iiinamlrd   -oiiic  tlircc  vi-ar-   ni 

ai-i     lilty   nf    th.-i-    l.iu.r-    di-lnhutnl    oM-r  it-   ciii-trnrtiou.    ami    altliniiLli    niHlriiialily 

III,.   ,.,,.,,1,   111,-   l.natli   ,,[   till-   -|iaii-   varviiiL.'  priimliM-.   it   iiim.Im.I  .111  mill.i\    >>\  tl  t.OlHi. 

ar.-i.riliim    1.1    til.-    mmiiitain    -I.i|m'    ami    IIm-  It  lia-  prov..!  a  iim.|ii.    -m-.. --.  Ha    I. .mini: 

Ia\    iif  til.-  r.Hihtry  travel--,  il.      Tin-   nmtivi-  pnhlic-    i-vi.j.  iitly    t..l,  r.ilm-     impri-.  .11111.  nt 

p., U.I-    i-   (  I.  .-tiMitv.    ilraNMi    fniiii    a   l;.  mr  uithin    .1    riiiilim-.i    -pa.-.     Inr    IkiII  .-hi  Ipmr 

atini:   -tati.iii    f.mr   mil.-   au.iy,    ami   ilriM-  cai-li   uay    witli   tin-   ntiim-t    l; I    liiim.'ur. 

tui,  a.^-hm-.    pi.u.  1-   in..t..r-.  (-..iipl.  .1   t.i  till  "It      1-      ra-l.  r     tliaii     (-limluii-j.    aiivuav." 

um.lim.'    ill'iim-.    Ill    III.-    iippiT   -latum.  (-nmmciit  tin    palrmi-  ..f  tin-  lailuav.  "  ami 

'i'li.- iMr- arr  im  I'l  K'  liiiHi'  I'lirk.  t-.  -imilar  a  darn   -mlit    .|mrk.i-! 
t.i  lli.i-,-  i-mp|..\i  .1  fur  (-xcav.itim,'  pl"'l""-'^-  '**'"'    ''"<■<■' ^^    "f    "i<'    :n  I'l-'l    I'mluav     1-    -.> 

ami     tli.A-    an      -Inn..'    from     tin-    dVcrli.ad  inarki-d   that    a    mw   .  ra    m    lailuav     •m.im- 

lra\.  Iliiii.'     trn.-k.      Tiicrc    an-    -Jil     lim-k.  t-  taim-i-riiiL.'  ha-  ilawiii.l.      Th.  r.    1-  im  dmilil 

cm    till-   lim-,    -p.K-.il   alicuit    is:,   f.  .  t    apart.  Imt  that  111  t  li.   fnt  nr.- I  Ip-  im  lli...l  .  .f -i-aliHL' 

Th.-    car-    iiiilv    mak.     ,1    hri.  f    -t..|i    at    th.-  l.ittv    p.  ak-    f..r    tlir    li, m  lit    ..I'    llm    tmiri-l 
-I  all.  .11.  and  till-  pa--.  11^.'.  r-.  ill  trm-  .\m.ri.an       will  mid.  i-l'h  fnii-idi  rahlr  dc  \ .  li.pim-nt.  and 

fa-ln.iii.  ■■  ha\.-  to  J.'.  I  a  \ .   on  "  to  imik.-      will     li,      |inf.i-nil    nt-m-rally     to     th.-    i-.il: 

SUIT  ot  tlirir -.at-.  Karh  limk.  t  i--lr.inal\-  whirl  and  mrliiir  railwavs  whnh  liav.  ha.l 
iiiadi-  of  uroiiu;lit  iron.  1-  li  fr.  t  loiii.'  hy  '<m-li  an  r\tiii-ivi-  x'ou'iir.  C.rlamlv  it  \m1I 
(■  f.  <  t  w  iilr.  and  ha-  four  -■  it-.  'l"li.-  c-ar  i-  olfi  r  a  imau-  of  carrv  iiii.'  pa--i  iil;.  r-  to  Hi. 
<iilir.il  tliroiiiih  a  -id.  d.M.r.  which,  win  11  crr-t-  of  towering'  inoiiiitain-  \\lii(-li  otlnr- 
thr  Imckrt  I-  loaded,  i-  -hut  and  li-ili.l  \vi-i-  w.mld  lie  inaccc--llili-  liy  any  otlnr 
tirinlv  on  tin-  in-idi-.  'i'ln n-  1-  110  pro-  railway  sy-tcin.  -nice  no  moiiiitam  llaiik 
tc-ctioii  from  the  wt-atlnr,  and  -liould  ram      1-  too  pricipitoii-  for  tin-  t  >  pe  of  lim  . 


Till.         HIO     liLI  L  MOOS1.K        Ol      Till.     UKLAT      NORTIIKKN     RAIIROAU.     US\ 

This  Biiluw.  ill-Mallet  compound  locomotive  {2-8-u.  0-J-O)  is  ustd  tot  the  heuviet  class  dI  uaMic  — 
passent;ers  and  goods     among  the  mountatni       Tnt;il   weitrhl.   wnh  tender,   JIIO  tons. 


Locomotive  Giants— I 


SHOWIN'C;     THK     OKVhLOl'MKN'r    Ol'     THf.     HUGK     AMKHICAN     LOCOMOTIVKS 


\|.:     ,,|      III,       III,,.,!      II  iiKiik.il'l'        villi!  h    is   ;il t    i.hi   si\tli    iiKin     lli:in    tlmt 

|,,i|iii,s    ,,1      i;iiK(.i\     i.|M  i;ill(.ii       iii..\((l     I'll     llii      '■ luiiiil    i;iil\\;i\s    of    (lie 

,1,1,111-     1(1  (lit     \(.ii->     ii:is    liiili  I'liitiil     Klliuiddin.     (.1  I  liiiili\  .     I''|-.'1HT.     mill 

III,     (I,  \,  l(.|,iii(  111    1(1    lii(     iiiiiiii         Itii-siii    III    IIk     s; jiiriiid. 

Ill,, III         |,„  ,,li|,>tl\,    .             'I'Ik          (111  llllhr       slllll       (   liClllllsllllHM   s       IIk         lillllllX 

iiiii\      l„      SI, I, I     t.,      Ii.iw       ( -  el     llic    Ml. nil     \Mi::(ili     liia>     lie    :i|i|ii((lat((l. 

^•f'^tS^'i     ni(  iicdl   111   l'iiiii((  .   I'mI    il   Is  till  Mill     (Imk      ua.    .       dlid-    liicl((r    "Incli     n:- 

AiiK  iiraiis    uIk.    Iia\(      l.icu-hl     tills    in,,\(-  lliKiicil    IIk     situa..    ii    \  (  i\     vilallv.      With 

11, (  111    to  Its  liio||,sl    |,il('l,  (.1   |..  il((ti..n.  Ili(    small    u:-(.ii   tin    |(i  ( .| .( dt  loll   d     ■  live  " 

■I'll,     ,,-,11,     uas    l.dc.d    iijioii    the    liiitdl       i.r    |ia\iii;:    t a-(     iii    a    liaiii    is    small    ill 

.M.il.s       iiiil       (  aiiadiaii       i',iilua\s.         'I'Ik  ('oiii|  .a  iisi  hi      uiIIi     tin      ■'  d(  ad  '       or     lioii- 

luc,  ssil\    lo    haul    II IIS.     loads,    such   as  |u\mi:     tiaiii     loiiiiai;(  .    while    inoiv    tram- 

coal.    oils.    -lain.    (  Ic.    o\ .  r    Ion-    distaiic.s  mil.  s  ha\  (    to  In    run   ill  ordi  i'  to  ( "I"    wit  h 

uithoiil     hrcikiii-     hulk,     oll.n     strn-jHlm-  t  he   t  raiisi.orlat  loii   ol    a    c,  riaiii    \  ohiiiic  of 

.im;iiiis|     li,a\>     -railis.     |ir(s(iil((l     |iceiiliar  tialhe.      'I'he   |ioiiil    was   to   irchice   JHitii   tiie 

, hill, 1, III,  s.      'I'll,     (i-hl.    1(11.   or   InmIvi    loll  nniiilMr  of    tram-milcs  and   tlic   |)|-o|>ortion 

wa-oli    con, moil     to     the     Ihilisji     railwa>s  of    the    d.  ad    load.      This    could      le    accoiii- 

l„,..i,,i,.    iil,s,,hit(K     iis(|,ss,    li((:iiis(     tJKK-  |.lish((l  oiilv    l,\   iiitrodiuaii-  lar-(  r  v.liK  lis. 

vdlh,   oum-   t(,  the   imiiKlise   \o:    me  of  the  .\eeordiiiL:ly   tlicr(    eaiiie   tin    ;f(l  toll   wa-oii. 

Iiatlic   to  Ik    h.iiidldl.  the  hiKs  vsoiild   haxc  wlii.h    .  iialih  (I    the   tram    lo    Ix     short,  iied 

III  coin,    choked  lliroiit;lioiit   th.>  twiiitv    lour  mi>    a|.|ir( ciahlx . 

I s    with    niiui(ld\     Ion-    trams.      Dinii.i.'  On-     this    ih  \  elopiiK  lit    started    it    went 

Ih.     \(ar    the    I'mlcd    Stales    railwaxs    have  ahead  rapidly.      The  Vcliu-|cs  were  iliereasfd 

t..  jeinilli   over  l,.".(M».(l(to.(l(M)  tons  iif  L'oods.  Ill  capacity,  until  to-ilav  there  arc  cars  on 

4^ 


4'' 


KMIAVA^     WONDIKS    Ol'     fl     •     VVOKl.l) 


ll„     Am.  nr.iti   .,f„l    (  ,,,M,li.,ti    lin-   r.i|MM.  ,li.tni,liMn    ImIumii    i\u     Iv|h>    1..  in-    s\Uf 

,,(•     ,..,,,Mni:       T-.     I.Ml>   ■•         'I'lii-      li-      ill, it  l.iit.lblr     tu     thr     urrimjr.  in.  1,1      ;itl.l     MMlnlMr 

„!„,,      -.(MM)      I. ,11,     nl      r..;ll.      nlv.     -1.1111,      ■■<  ,  .1    I  llr   |.  .1. 1  111- .    I  IMllniL-   :l  m  I   ■  1 11  Mill.'    "  ll"  l>. 

ul,,,,    „..l    l,;.s,    I.,  v,,|  .1   iiMllM    ..f  1.11  ir.  I.     It    rii.is     Im     .1,    u.ll    1.1   -I.M'iil..     Im.w 

,11,,  I,    linii.li,  ,1  mil, -.  .1    -m-l,     \m,  111.111  1,,.-,  ,m,,l  i\  ,■  I  \  |"  >  an'  il.i"ili,  ,1.      Tli,    r,,ll.i- 


.,1  111 
I  r.iiii 
I'M"" 


,,r  m  \,  111,  I, ,  vmIIIiiihII,  v^h. it  u, ,111.1    (|iiiai.iiM-ii|iiii,ii>Micii  .1-  m 

: Mull, I,    10  I, ,1,    tiu.k,.     Til.     lanli,'.  ■   "   IVn  nn  ■  II. ■•     l^il;;'.',',''''- 


.,|.,    l.lllllL'     ,\|„ll„,     lllll-     .11'       ,I,1I,.IM<I.     UN  •     (    ,,l|,.,ll,l:ill,'l,.        all, I    M,  .,11    .11.        |.„^„ni.)ti.CS. 

Will   a-   till'    Iraiii-mil.  -.    wlnl,      Hm     mrnmr  s,,iii,  »\  liil  ,  ,  ,iifuMiiu'.  m.iMini.li 

,,.T  trait.   IS  mnvas,,!,  a-  ll„^   ...iivv    I.  .1  I'f  Hh    ..rr.n-,  ii„  iit 

liut     tli,     a,i- it. .11, .11    i.f    IIh     I.m.I     1"!  ai„l   mmil,.  1    ..I    lli.     ul...U,      ^-Hh     \\li\t. 

ti.,111    |,i,  .  i|,il.il,  ,1    ;,ii,,lli,i     |,i.,l,!.  111.      'I'll,  nuiiuiual    ,\,l,iii    li.i-    1 ml,.    lT'Ii'IiI 

|,;,iilin-    \u,\\,\    .,1    :i    l,„ iliM-  VKjrili'   lis    ci  ,li\  ,  Miiij     lln      vvli,  ,1    ili,|i,  „il  i>  ,11 

Tho  I,,,. nil,      ,,\,  il,i\,  .1.     „,     tli.il     il  -I     -;ili,l'.i,  l.,iil\.       Ill     llii-     1  la>,ilir.ili,,|i 

I..K,.ii..tivc      ^^^^     ,„,.,_.,,^     I,,     u|,li„       Iv^,.  II,.     uh,,  U    .11.     ,li\i,l..l    ml..    Ilii"     -i"Mp-. 


I'riihli'in. 


liii,  k 


rllKilli--    (,.    .1     ham:     "liil,      l"i-  m/.      IlmIihi:.       Ih'-m.       it       1'"Ii\ 

Ihr  li.-,.tlatii.ll  i.r  l,.lil.'  -I"  I'  ''■'"'^^  """"-''  'lii^'l^-       ■""I      'iail,l>.      •riiii>      m      •n-ilir 

fhr   m.'iuiitalti,  a.lilil ;,l    |„  ,u.  r   li.i.l    I. ,   I"  -1     a,     ,,l     lln       J    t-'     '-li-     mill... I. - 

|,,k.  1,  ..11.    (..    pii^li    all. I    h.ial    til.     I., ...I   .,\ir  lli.il     Hi'i'     I-    a    I.  ,111    v^  In  ,  I,  .1     |.iiii\     Ini'k. 

tl,;.  Iiiniip.  ,,.  ,U,    111,    Iran  lia,il.,l„    ,li\i,l..l  |,,ll,,u,il    \n    l,,i,r   .liis.i,.    .iinl    tu..   tiailmi; 

ami   rim   111   N.rti.,11-  .,M  1    th,    .,l.,|..i  I.  .  uli,,l,,    f.,iiiima    tli,      r.itmli.ir     ■    \!  l.nil  ir  " 

•ri,.     |,„. tu,     ,1,0m,  ,1,    u,i.     liiL'..!    t,.  I\|.,.       II    tlnn     .111     11,,    l.a.lim.'    i.r    Ii.iiIiiil: 

.v,.i\,     lar.j,  r    ami    iimr,     |„,u,rtiil    ,iil;iii,s  uli,  ,I-.   nr   if  ,.11,    ..i    Up    i.llnr   li.    ..iiiitt.il. 

I.,     ,|,.|„i,„      uilli     ■■.i.iiil.l,    li.a.liliL'         .111.1  111,       :•. ,,11111       1,     111. II.  at.. I       l.>      a     .ipli.  r. 

.Ii\i,i..ii    .,f    tiiiii,.      Till,    |>ii.l.l.  Ill    u.is    III. I  Tim,      til.       linmrii.-.il      . la,, ill. 'at  1., 11      ..I      .1 
,a,\    I,,  „,K,  .   ,,um-   t.,  th,    .1.  ,1-111  r   In  ihl'        ■  I  .  ,ii,.  .li.l.il  i,.ii   '  I.  ■:■,  .iimt  i\ .    is  -'   ^  <»■  -il:iii- 

,.|..iiiii„  ,1     1,\     111.      .•.,m|..irati\.      iiai  m.u  11.  ,n  '\m-    a    I  u  ■ ,  u  In  .  I.  .1     Im.ui...    .i-lit    .Inv.  r,. 

i,f    111,     ,l,ii„!ar.l    -an-..      Tli.     iii-iii..i     m-  ,in.l    in.    tr.iilm-    wli.il,;    tin     ■■  Ma,t.i.l..M 
,.,,a,..l     111,      l.ii-ll.    ami    .li.'m.t.i     .,1     In-       I   .^  11.     uilli    .1     l'.,iir  win  .  I.  .1     Im.^i...    .  i-lil 

Im.iI,  r    until    li,     ua,    im.il.l,     l,>    -,.    an. .tin  r  ,lii\    1,.      ami      in.      tiailili-       uli..l-.:        tin- 

m,.|i    111    Mtli,  r    .Mr.  ill. ,11.      Kv.n    th.  11     In  Mik.nl.,   '    .1-    -'  n--'.    n  pn  ,.  nt  m-    a    tu.. 

,  n..,, Mill,  1.  ,lliara, ,111-  .lllll.  lllll.  ,  in  .■.,1111.  ..-  uIl.I..!     |.,.ii\      tni.k.     .  i-lil     .inv.rs.     ami 

Ii.,n    uith    111,    111.    I>..\    .111.1    111.'    .' pl.t,'  tu,,  uh,  ,  l,.l  ti'.iil,  I'.      In  \i,  u  ..I' th.' maim,  r 

.•,,ii,l,n,ti,.ii  ,.f  111,  '11.  1        .\,l.liti..iial  .IriMiiL'  m    v^linli    tin     l...'..iii..t  i\ ,     .  li-iin  .  r-    "■  li,i\  .■ 

ul,.  ,K      U.I.'      mtr.Mln.'i  .1      I..      ,..'iil'.'      th,-  ■   iinj     tin      ■li.iin^.  ,  '      .,11     tin'     aiiali-.  im  lit 

:,ia\imimi     a.llir,i,,|i     ami      lii.liN.      .ff,,il.  .,riln     « In  .  U.   t  In     \Vli>  1,    num.  I'l.'al  .'la„i 

ami     1'.  markal.l.      m-.  i.iiit>      u,,,    .li,pl,,\..l  li.aln.n      .,ir,rs      lln        ,mipl.  ,t      .m.l       iin.-l 

u,      ,,r.l.  r      I..      ,.."ii'.       (lllll.  lit       -t.amma  .'..in|.n  li.  ii,i\ .     iintln.il    ..f    n li.'l.it  nr.  . 

,,,,a|i|,,  ,.  It    \\a,    .'.  ia'..l..l    .jil,,i,il|\     that    tin     I.  11 

III     till,     s.ar.'li     f.il'     j.'1'.at.i'     !.ii'..iii.  ,t  i\ .  .ii'i\iii'_'    "In     I    l...'.,iii.,t  i\ .'    v.  •  r.,.  lit,  .1    tin' 
piiu.r  iii.'iii\    strikiiifi  am!    mirii,tiii-   l>p.'-      Iimitat  n  ,11,  ..I' .1.  ■-i-ii  uit  li  a  1  i-i.l 
i.f  .inMii.  s  uvrr  .'V..lv.'.l.  M.nn    ..f  .vliii'li  ari'       ulml     La,.'.        Wliil.      .11-111.  .1',     ■'^.'■■'"'^''''.    . 
Ionian    t,,    15nti,li    uorkilia.      .Xiin.li-    Hi.'-''       »'n'   r.i.km-   Unir   l.i'ain,  a,   I..     |:nj;ine. 
U.I',      ,,ic'li     Im-.'    en  all,. 11,    a,    tin'     '    (.'.■n-       ln,\^     t..    ..I. tain    -i.al.l      p..\u  1 
s.,hil,ilii.ii.         till'      ■■  .Masti.ili.li.'       ami      ill,'       I  In  n    a|,p.  an  .1  an  m\ .  nl  i.,n   u  lii.li  .  Ii.iii-.  .1 

■■  Mika.l..."    uitli     (lalit     lal--.'    lii'iv.'l',.     tli.'      ...nipl.  t.  ly  tli.'  u  In.l.    pi'.,l.l,'iii  <.f  I...' Iiv.' 

•  •n„    .Mii.rlc'.in    1,111    I.r  2. |,-uii.|,.    in. I    u  ,n..i:       .liM-ll.      Tills    \\a.    111.'    art  l.'ulat.  .1    di-ill.' 

,'riuiv,,l.'i.l   \„>i  Imp.Ti..!  |,ii,l,  .„.'  um  ,1   in  II,,'  r.t.i-       .^^  ..volv.'.i   In    M.  .\liat..lr   .Alall.  t.  ..f   I'aris. 
t'.'iCis  t.'j  L.^..\.  iGcnrr.u::'. .:.. 
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ll.  a|>|H  ;ii\iii(i    on  111.    I'n  ncli  lail- 
„;,\.  crcit.d    :i    s,  ii.;,hMii.      Ani.i- 

^  „  Ml,  ,  n^iiH.  r-.   iv:ili-ni-    iN  ;hI\:iIi- 

i  1;,^,..  ;iii.l    Hh     I^hI    lli.il    111,  ;■■  uilh 

i  ,1      u,i,     |,n.-il.l.      lo     ..III, nil     l!i:il 

i  iiirv.  ;i-.      Ill     |i""'l'    "I'"'''     "■'-    '•' 

'i  iiKin.l..l  -.'   Ill'-"  iill\-  '  ''.l,i:ii"  .1   III'- 

;  1,1,  :l     |.,rlllUllll. 

i;  'n I    hMrliliL;    l,:iliii''   "I     •!"■ 

1  M;,|l,  I    1,,,,. Ill,, In,     I-    III.     ,liM-i"ii 

Z  ,,|  III,    jiani.    Mil..  I""  I'-ii'  -■  "lii'l' 

^  .ir,  iM.iiii,  ,1,  .1  l.'i^.  Ill,  1-  li\  -I  liiiiu"! 
I,,iiil.      l-'.M-li    -I  I'lii'ii   "I    ""■   ''■"i"' 

':    ,  liini.-  :i  -.1  "I    'iii^  "I-    "'"  '  '"  ■""' 

"  j  ;,    |,;,n-  ..I   .■vliii.l,  r-.        Ill    "ii^    "''.^ 

~_    l  ii    I.    |„,smI.!,     1,1   ,.lilaiii    an    ,  n.jiii.- 

I  \  |,.,\ini:  a^  iM  'ii\    :,-    Um  iil\   .liiMiiii 

-  '^  \vli,,U      III   I  \Mi  l:i"|||''~  III    1,11111''.' 

.    1   i  ;,n,l     n,>    ni'.i',      n-i-lanc'    is    ,  n- 

^  3  iM.iinl,  r,  .1    III   i"ii'    '"I-  ''i'i\'^  •'''"' 

i    3  -i  uiil,     an     Allaiili.'     iiiii'iii,'.       ^"iii- 

^  ~  -^  |„,nii,l     N(,'rkiiii:     '^     a,l'.|ilMl.    Ili'' 

'■    I  \  lii-li   |.r.-m'i'  cxlinil' Ts  'Iiimul:  Hi'' 

;.   ~  I  Mih,  r.     "lull      III''     '"'"■'■     I'l''-^--'''''' 

is     '-.  I  ,.\  \\M.\    I's  ,lii\.    Ill,'    I'll''  iii'isl   lil'""!' 

<   G  I  "I    "I"    i-- 

"    i  "  Til,  M-    m, ,11-1'  I'    '  ii'^iiiK  -    l"i'    I'"' 

11=-:  1,1,, -I     |,ai'l     ai',-     iiIiIim,!     I"!'     "n'"' 

-     :  i.  ili-l  111,  I   '•,  i'\  II''  -      ' "^1 

:     ;   S  I,,   a-M-l    Irani-   "V '  i'  ■-"  '  I 

'_,    ^  \  an, I     III.      Iianla.^,     ,.l     I'lHii-     'I'-'V^ 

\i-  Ir,  1^1,1    Irani-.      'I'll'  \    ^H'    '-li.'nt^   m 

I    ;  II,,    hill.  -I  -,  n-.'  ,1    111.    ""Ill-      '■'"'■ 

3    :  ni-lali''.  .  Ill'    t-l'-it    N"l-'li'  m  "  "'- 

Z  j  I'.iill    M...I-.  r-   ■  n-.  ,1  '.n  Hi'    1!'"'K\ 

I    '  ,,n,|     (  a-.'.i.l.      ni'.inilain     ,li\i-i..ii- 

Z  Iniii    111.     -.'al.  .  ,  niiiii''   mi'l    I'  H'l'l' 

I  .^.niiil.  I.'    r'a,l\     I"!     111.      hm'I-    .'I 

^  :;.MI  I. .11-.    "liil.    Ill'-    »li"l   ''•'■"'    '^ 

,2  ^:!  I,.  I   1  1!  ,  h.     'I'll.    Iiiiili  I'l'  --III' 

3  i\  lin.l.  I  -    li.,\'     ■!    ili.iiii'  i'  !■    I'l    -^ 

I  lll.-l,,-.      •.^llli.       111'        1""        111,  -111'. 

f  r\liii,|,  I-    iir,      I-'    im-li'^    '^i-i"i'  ''■'• 

X  III,     -li,,k,     l„  111'^    •■(•-'    iii'lii--      'I'l" 

Z  H'  Ijiair,     ,',,iu,'al    Im.iI,  r    lia-   a   ilia 

^  na  I,  r   ,.l     '.'<i    nii-ii,-  ;     tli'     'i:'    '"'''' 

O  a     1,  ii^lli    "I      IIT',    nicli.-     I>\    '-"■'! 
mrlu-   uiil,  .  and    X'\    iiu'li"^    <!''<  1' 


|,ii-li''i'. 
"la  I'-; 
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ill  front  iiTid  7fij  inclics  at  the  hack.  Tin  re 
ari'  ;!.•!•_'  tubis.  each  'J  I  IVc!  in  Icimth.  '.' [ 
,lh(l  ."),'.  ihilcrs  in  (haliiitc  ]■.  'I'lci  lilc-l)(i\ 
has  a  hcatiii;:  surface  nf  •_' I-,")  scpiarc  feet: 
tlie  coinljilstidii  chaiiil)'r  M  s(|iiare  feet  : 
tiihes  (i.r.'O  s(|iiai'e  feet  ;  iriviiiu  a  tutal 
heatinu  s'lifaee  cf  <>.tt(i  si|Uare  feet.  The 
(.Tate  area  is  TS  I-  sipiarc  feet.  The  driviii;,' 
wheels  are  (l.'t  inches,  and  the  trnck  «h(ils 
.'i.'ti  inches  in  (hanu  ter  res|)<ctiv(ly.  The 
drivini,'  \\  he(  I  hase  is  l;!,'  feet  in  hn^;th. 
with  ICj  f(  (  t  for  the  rii^id  liasc.  brin^'inj: 
the  wh(il  hase  nf  tlie  total  engine  to 
!'i'J\  flit.  The  weii.'ht  on  the  (h'ivt  rs  is 
•_'lo  tons,  anil  on  the  front  truck  1.")  tons. 
'I'lie  tender.  uiount(il  on  cmht  whiils, 
each  of  ;t(!  inches  diaineler.  carries  S.OOO 
tl.illons  of  uat(  r  and  l.'i  tons  of  soft  co.il 
uliich  is  Used  as  fuel.  The  i  n^'ine  is  also 
titled  with  an  lam  rso-i  snpcrlK  ater,  liavinir 
a  siM'facc  of  1  .."ii'iis  s(jnarc  fe(  t.  The  workini.' 
pressure  of  the  steam  is  UIO  pounds  pi  r 
sijuarc  inch.  It  exerts  a  tractive  force'  of 
10(1. 00(1  |)ounds. 

This  articdiate  (1  Mallet  cnixinc,  huilt  hy 
the  Haldwin  l,ocoinoti\ c  Works  at  Phila- 
delphia, h.s  pro\'ed  hii.dily  successful  in 
till'  licavii       class  of  mountain  service. 

The    I'eiinsyK  ania    C'eimp.iiu'    aKe)    ha\e' 

desij;neel    a    V    r\     peiuerful    ieie'eimeitlVe,  clas- 

silieil    liy   the'  ceimpany  as  the- 

Ihe  II   S   li  t\pe-,    fejr    its    he'a\icst 


tubes  In  ine;  ."t.li.l'J  s(]iiarc  feet.  Steam  is 
used  at  a  pressure  of  "JO.'i  peiunels  per 
sijuare  ineh.  The  weit;ht  eif  the'  iiif^iiu  m 
"eirkiui:  oreier  is  llitla  tems,  e)f  which 
10.").')  are'  (ipe)n  the  (Irivinj;  wheels.  In 
weirkin;;  oreier  the'  S-uhecl  tender  wciylis 
?!•  te)iis,  the  (•e)nipleli  weifllit  of  the  loco- 
meitivc   therefeire'    heiuf,'    1  ilH  1  a    te)ns. 

.\ii    interesting'    (xjicrime'iit    was    carried 
out   with  this  cnf^'iiic  in  oreier  to  ascertain 
the'      pre'cisc      frci^dit  -  <'arryin^' 
peissihilitics    of    the     12"     miles    A  Train 


l)e'tweeii      Altooilil      and      Kne)la 


4,K8K  feet 


Pennsvlvania 


fl'i  lidit     ser\  le'e'.        This    e'lliMUe' 


Ce)mpan>'s 

(iiant.  has     femr      pairs      of     (i'J-ine'h 

elri\ini.'    wheels,    with    a    two- 

whee'leel     ponv     true-k.     '_'   S   (t     elass.       The' 

te>t,'il    leOL'th    e)f    the'    elri\  iui;"  heel    hase'    eif 

the'     enfxille'    is     17     feet     0',      inch,     eif     the' 

e'liixine'     'J.')      feet      U\      ilU'lles,      aiiel      eif     the 

e  lii.'ine'  anel   te'tieier  .")!•  feet    .")5    ine'hes.      The' 

e'\  luielers  have  a  eliameter  eif  "2  t  mehes  with 

a   streiki'   eif   L'S    ine'hes.      The'    Helpaire'   wiele' 

iire'-heix  is  usiel.  he  inu  lloj  ine'hes  lemj;  li\  a 

wiilth  eif  *"  Mie'lies.  the'  total  heatnii;  surfaee- 

heinj;    '         sepiare'    feet.      The'    heiikr    has    a 

mini'ii,     1  mternal  elianie  te  r  eif  7(1^  inclu  s  ; 

theie-    are'     l(i.)    tulies    eif    2    ine'hes    eiutsidc 

diameter,  the  total   hcatmi'  surface  of  the 


In  Length. 

V.irel,       eippeisite        llarrishurj;, 

i'e'iuisyh  ,'inia.  This  sectiein  eif  the'  sysle'in 
has  been  eive  rhaideei  anel  ree'einstriie'teel  so 
as  tei  see'ure'  no  he'a\ie'r  rise  than  1".'  feet 
per  mile'. 

Knejine-  Nei.  P."J1  -if  the'  II  S  b  type 
was  attaeheel  tei  a  train  of  I'JO  ^teel 
uemelola  cars  laehn  with  coal.  Kach 
xvat.'ein  carrieei  '>'Z\  terns  eif  mineral,  se) 
that  the'  total  cemsiLinmcnt  represented 
(i..'i()0  tons.  The  complete  wtifrht  eif  the 
train,  inclueliiif;  cnfxinc,  cars,  and  brakc- 
\an.  eir  cabeieise',  was  ne)  le  s  than  8,8.)() 
terns.  Freini  eiiel  tei  end  this  train 
measin-eel  t.SSH  fe  e  t  -  nieirc  than  nine'- 
tenths  eif  a  mile'. 

Despite'    the'    hue    leiael    tlic    one'    <  ne;illc, 
havinu'  a  tractive  power  of  42.t!(il   pounds, 
hauleel   the'  train  over  the'  dis- 
tanee'     eif     l'J7     miles    iinaieleel.     Telephone 

,>   1  ....  .         from  Driver 

eieeupym^'  !•  heiurs  ,'J(i  mu'.utes    to  Ouard. 

em  the'  journey,  civinj;  an 
axerafxe'  speeel  e)f  1.3  !nilcs  an  hexir.  .\s, 
heiweve  r.  this  time  inchidcd  delavs  ajijire'- 
(^atine.'  seime'  three  hexirs,  the  actual  run- 
nin;f  s|ie'e'd  averaycd  1!>  miles  an  hoiH'. 
In  makiuf,'  the'  trip  the'  cn^iinc  consumed 
eiver   l;{   tons  eif  eeiai. 

.\  uniepie'  feature'  of  the  train  was  a 
te  lepheine'  ceinnectiein  be  twee  II  the  brakes- 
man m  the'  rear  van  anel  the-  elrive  r  eif  the 
leieeimeitive,  tlu'  win  ■  hiin^'  carrie'd  alon^' 
till'  sieles  of   tlic   Vehicles, 

While'  the-  Pennsylvania  Railway  Com- 
pany   lias    no    intcntieiii   eif   opcratinj;    sucli 
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tl;iiii>    I'l'UnlalK  .     \ct     IVdlii     tiinr     to     time 

it    (illlla^k^    ii|ion    mhIi    IcsN   In   ili  !<  riiiirn- 

lln-     (\i|i;i'il\      ol'     il^     IhiliIiI      lmiiiiiutl\<  ^ 

<p\ii-  llic  iiii|irii\  (  cl  hill-..   \\  Ik  !(    infill  ii^  liaM- 

!»(  II    rtiiM>\i<l   ami   ciiiacs   cniiii)!  ii^alid. 

1{(((  iitiv  MiiiH'  \'  ly  |ii>ui  iliil  "'  .Mika<lciv, 

aiiicilli.'    till'    lariiist    ami    iimsl     jmiwciIiiI    tA 

tllr       •-'    S    •_'       t\  I"-.      lia\r       III  (  n 

A  ""Kf  c.nslnict.a,     '     'I'll.         lial.luin 

"Mikado. 

I.cK'iiiiintn  (      \\  iirks    |ia\  (     ■  ii|i 

plirll     sciliH      <>l     till      lall^l^t     lit     tills    class     \.t 

iiiiijt  lor  thr  I  liicai:i>.  Hu-ls  Island,  ami 
I'acilic  IJailuax.  I'm'  si  i\  in  ii|h)|i  its  s\sti  m 
WJirlT  nil  i\nssi\ri\  stirj)  i;la(l(s  an  ili- 
ciiiint'  1.  il.  'I'lic  iliaract.  1  istir  Iralillc  of 
t  Ills  lirsinii  Is  til,  lioili  r.  «  liirli  Is  const  nut  111 
Willi  11  \Milc  ami  (licp  liii  lio\.  M-  iiuhi  s 
wiilc  l>\-  !M)  imlii  s  iliip  at  liack.  ami  77 
IMclirs     lliip     at      tllr     Irolll.       Tllr     Lilalc      Is 

|ilacc(l  liclilml  t  III  iln\  Iiil:  u  In  cIs  ami  aliov  <■ 
till-  tniili i's.  tiiiis  olitaiiiiiiL;  a  laiijr  anioiint 
111'  'jn.tc  ana  ami  liimarc  \oliinir.  Tin- 
ImIIi  !■  is  m;  ;iiclirs  in  iliaii,!  ti  r.  tin  tiilics 
•Jl  lilt  loiii;,  liaxint;  a  tol.il  licitiiii;  siirtaci 
of  V.dOl  si|iialr  frit.  Tin  iIiiviiil:  ulnils 
an  <).'i  imlii  s  in  iliaimti  r.  'I'ln  rmjim  lias 
a  Iriintli  ol  :!.■)  Il  1  t  •_•  imln  s,  thr  o\.  r  all 
i(  niitli  of  till  loconiotiM  111  ini:  to  fi  i  t 
■J '.  imiirs.  Tin  wri'jiil  iiii|ios(ii  on  tin 
<lii\i  Is  Is  VJI  t;  tolls.  wliili  111!  total 
ui  i^ht  of  111!  I  iiLiini  ami  svWiiil  timlir. 
till  lalti  I-  loaili  il  NMlli  Iti  Ions  ol  soft  coal 
anil   '.i,(M»(l  Liiilimis  of   water,    is  -.'l-ll   lons. 

.\liotli<r  Will  kliov^n  s\s|,iii.  till  llila- 
w.in.  I.ackaw  anna,  ami  West,  in  Itaiiro.id. 
lias  also  iiilioiliici  il  lilliiii  Mikailos  ol 
liiiicli  uriat"  1  siistaim  (I  ca|iacil\  llriii  llio-c 
iiitliii'lo  iis(  ,1  in  lis  s(  r\  lie.  Thi  \  li.i\e 
Ixeii  const  riicli  il  li\  llii  Anieiiean  I.oeo- 
nioti\'c  l'oMi|iaii\.  ami  .in  Ik  mil;  iiii|ilo\eil 
in  tlie  sliiH  anil  fast  oooils  s.  i\  lee  liejwicn 
I'llnilla    .iliil    Hiiffalii. 

'I'll!     I.oili  r.    .siij^    inclics    in    iliaimti  r,    has 
a    total    lie.atniL;    sinfaee    ol     t.,")i.rj  s    s,|iiaie 
fi  el.   ami    vMiiks  at    a   pn  ssiue 
of      ISO     poiimls     per     sipiare 

III'  h         The    lileiiox    Is    lO.S    |,et 
1(111''     li\     711     inches    wide.      'J'he    cvlllidils 


arc  of  -.S  inches  dianictci-  ami  .'!(>  Indies 
stroke.  The  ^rat<'  area  is  (i;(  1  sipiare  fei  t, 
ai'd  till  tot.il  hi  aim;,'  surface  l..S.">l  1  sipiarc 
feel  with  l.ll.S.'(  sipiare  feel  of  sll  pcliical  er. 
The  drivers.  (;:i  inches  m  diaimtir.  carry 
a  weii_'lit  of  11,S7.')  Ions,  the  total  wci;,'lil  of 
the  ciiiiiiie  ill  uoikint;  order  licini.'  l.")*i  tons. 
The    ,S-ulleil    lender,    loaded    with    1  1-    tons 


of     soft 


ind     S.UIKI    eallolis    of     water. 


Weight, 
I.<5-S,s  ton.s. 


weighs  7'.' S.'i  tolls.  Iirilii;ilii.'  the  complete 
\M  ii^ht  of  the  locoiiiolixc  lo  'J.').")  .S.") 
Ions. 

These  cm^im  s,  Willi  a  niaxiniiiiii  Irac- 
ti\e  pouir  of  .")7.<I<M*  pounds,  are  siiper- 
sediiia  loiisolidatioii  loconiotu  IS,  haxiiiL; 
cshmiers  of  •_'(;  inches  diaineler  li\  :!(> 
niches  stroke,  and  a  theoretical  iiiaMiiiiini 
tractive  power  of  ."il.KM)  pounds,  in  the 
slow  freioat  Iratlic.  while  in  the  express 
i;oo(ls  ser\  lee  they  arc  replacing.'  Moi;iil  — 
•J  Cl  (I  class  \\itli  evhmlcrs  2(1.',  inches 
dianieter  ami  "Ji;  inches  stroke,  and  a 
iiiaMiiiiiin  Ir.ict.M  power  of  •_".!.  I-Sd 
pounds.      .MIIioiimIi      these      Mlkaiios      lia\c 

Hie  s.illle  C\lllldl  r  stroke  as  the  sllpersedld 
(  ollsollliat  loll    ellHinis,    l|ie\     lia\e    drlXel's    of 

il.'l  inches  iiiste.id  of  .')7  iiielies.  .sio  tar  as 
III!  Miiaiils  an  conciiiiid.  these  Mikados 
lia\c  alliiosi  KMI  per  ceiil.  L;reater 
cipacit  \  . 

Aiiioiil:  the  most   inipnssi\c.  and  l,iri;est. 
as    Well    as    the    most    powerful    eiii;ims    \  el 
eoiistriiilid.    the    ^'    Hit    com 
liolinds  limit    li\   the  Mehisoll.     ,.,  *■ 
Topik.i.   and    Santa    I'l'-    Mail 
\v  a\ .  foriiiiiiL'  w  hat  an    know  n  as  the  "  .'(IMMt "' 
class    III    llie    laih'.av's    si  r\  lee.    stand    pre- 
en iim  lit .       'I'l  le  ellLllne  alone  Weighs  :!(IS  tolls, 
of  which  ■.'7')  Ions   an    disl  rilnited    over   the 
t  w  cut  V  ilriv  imj  win  i  Is.  tin   art  iciilat '  d  classi- 
liealloo   111  nil.'  ■_•    II)   o.  II    lo    -J.      The    lender 
VM  iLilis    117  lolls.    Iirinuiiii;    the  total   .veiyht 
of    Hie   locomotive   in   riinniiiL;  order   up  lo 
H'.">    lolls.       Its    leimtli    over   all    is    r.'O    feet 
7'     ineliis, 

'I'lie  liiyii  and  low  pressure  cvlindcrs 
respectively  are  of  L's  and  :!.s  inclics 
(iiaiiicler,    with    a     coiniiion     sliokc    of    •'{- 
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inclics.  'I'lic  fill  -IicpN.  1  t'.>i  illillrs  Idlli,' 
!>>■  TS  Indus  uidi-  ^nnl  7(1  inclirs 
(!r(  p,  iuis  •_':tl."i  s(|iiaii'  Ircl  (jI  licallUg 
sin  laci  .  'I'lif  ;iTT  tin-  Inlns  lia\f  a 
Ileal  niLT  snrlacr  (1/  .■(.(I'J.'i  sc|iiaic  fi(  I,  while 
the  sii|)(  rlieater  lias  a  snilace  ol'  "i.-'ilS  1- 
s(|iiar(  leit.  'I'liere  is  also  the  ii-heater, 
and  linally  the  leeil-vsatri-  heater,  the 
tiihes  (if  wiiich  lia\e  a  lieatiny  surface 
(if  '.'.li.'i'.t- 1-  s(|uai'e  f((t.  'I'lir  inlrddiictii'ii 
(if  the  supeiheali  r.  i(  -heater  and  fee(l-«atel- 
heater  n  |iresi  nts  the  lati  st  de\(  |(i|inieiit 
in  liie(ini(ili\c  (  ni.'iMeerin'i.  the  fiiiietidiis  <if 
which   are   descrihed    lati  r. 

The  dri'.ini:  v\  hi  (  is  ha\c  a  diameter  (if 
"iT  inches.  \y\\\\v  that  (if  the  truck  ulic(ls  is 
:H\  inches.  The  tinder  is  carried  (in  t  ■  clvc 
wheels,  and  has  ca|iacit\'  tor  1 -'. ()()(»  uallons 
(if  watir  and  f.0()((  uallnns  (,f  (,il.  Iii|iiid 
fiK  I  111  ini;  Used,  while  the  wdrkinj;  prissiire 


(if    the    steam    is 


;■-'.)    ixiunds    per    s([iiar( 


inch. 

This    hiiiie    liiciim.iti\  (■    has    a    maximiini 

(liawliar  pull   nf  11 1. (KM)  | mU.  and  in  an 

e\permi(  ntal  rim  In  asei  rtaiii  its  himlinu 
capacity  iinc  df  its  class  drew  a  train  (if 
100  liiaileil  fniyht  cars,  n  prcs(  iitiiiLf  :i  li\-e 
w-ciuht  (it  t.:iH  tun-.,  fnini  Kniporia  tn 
.\i-f;(Mtiiie.  a  distaini  (if  1  1 1  .')  miles,  where 
the  mavimnm  lirade  is  •_'!  f,  ,t  p(  r  mile, 
in  1;  hdiirs  -JO  miniiti  s.  It  has  i;,inlcd  a 
load  (if  l.!»ll  Idiis  .it  a  spe(,|  (,f  1 -j  miles 
|ier  hdur  (i\(r  a  erade  rising;  ~<\-2  f,.,.)  |„  ,. 
niile.  .Vt  a  spcdl  (if  10  inihs  per  hmir  the 
entrilie  (le\(liips  siime  ;).(>(»()  h(irse  p(iw(  ]■. 
At  present  tli.se  (iiijijKs  arc  licin;;  ntilisdl 
hir  thi  must  part  in  tcriit(ir\-  ser\-ed  liv 
the  Atchisdii.  'I'lipcka  and  .Santa  l-V  Hail- 
wax,  wlurc  the  inliii'j  yrade  is  00  feet  per 
"lilc.  the  tram  Idads  npdn  this  divisidii 
a\crai:ini:  1.000  tuns,  and  the  speed  r,iiii;ini:- 
l>et\\((n  1-J  and  1 :.  mili  s  per  hdiir.  Other 
Idcdiiidtivcs  df  this  class  arc  nsiivcd  hir 
pusher  sdvicc.  til  assist  tin  nniilar  trains 
dM  1-  taidii  Mdimtam  m  ('alifdinia,  where 
the  irrade  rmis  as  lii;.h  as  ISO  jcct  per 
mile.  TIk  sc  Santa  Fe  f,'iants  have  ardiiscd 
Wdlld-wide   interest. 


r*..  ..,v-— *j; jT,..    *, 


A     TEST     I.OAD    lOH     ONE    OF     THE     ■    liiiid" 
The   run    wa^i    ironi    Knipt)ri.t    to   Argentine.    1115   miles,    with   ;i   U)  id    ui    Ino  cars,    which   extended   o\'er 


THK    GIGANTIC    MALLET    COMPOUND    BUILT    FOR    THE 
The  entwine  weit;hs  J')8  tons,  aitd  the  tender    117  tons,  a  total 


o\'er 


CLASS     LOCOMOTIVKS     SHOWN     BKLOW. 

■l.uuu  leet,     .,d  represented  4,J41   tons  we.Kl.,.     The  journey  was  accomplished   in  6  hou's  20  minmes 


11  ij 


fl»»«>a.«8^^W>i>li|„„    I'li^aijii, 


3000 


3^ 


^'''^^W^"  '■  "WaH 


THE 

lutal 


ATCHISON,    TOPEKA     AND    SANTA     FE     RAILWAY. 
1  -1:5  tons.     Its  lent;th  over  all   is   UO  feet   71   in-hes. 


TUF     DOUBI.K-MIT     BKIDC.l.     AT     I'OMII.AM'      OKIAiON 
End   view  ol   briJ^e  bhowing  flared  ends  to  ihe   railway   and  ihe  approath  ii  ihe  upper   level. 


A  Telescopic  Double-Lift  Bridge 

AN     IN'GKN'IOUS     KMGINKKKINC,     I)K  VKI.OPMKNT     TO    COPK     WITH     RAILWAY,     SHIPPING 

AND     VKHICUI.AK     THAM-IC 


NK  III'  tile  must   |irr|ilr\ini_r  situ-  Many      iuLii  iiimis     niitliiKK     liav<-     liccii 

aliiiiis     in     T'aihva\     t)nililniL;     is  ilalxnalrd  luniiit   sudi  culiilit  imis.      'riiirc 

till     iH((ssil\     til   crii-.s   a    lins\'  is  llic  swIiil.'  Iindiic  .  in  which  a  span  i  I   the 

wal(r\\a\   at  a    Inw   Icxcl.  ow  iiii:  lirid^c    is    alih-    tu   s\\ini_r    loniici    in   ;i    si  ini- 

t(i    thi     |ih\siial   cliaractiristics  circli    ii|miii  a  |ii\  utal  |iiii-.  the  riliy  |ir(ivi(liii^; 

(if     the    liaiilvs    iin    iithir   side  I\mi    channi  K     diic    im    lithcr    siih'    nf    the 

In    (irili  r    that    no    s(i-i(iiis    n-  su|i|i(iit.     Annlhcr    cni  ■  ciinit.     which     lias 

stiicliiiii  niav   lir  ini|i<is((i   ii|M>n  na\  i^jat  icni,  cnmc   intu   \iii;iic  r\t(nsi\(ly   (hirilij,'   recent 

it    is    iin|M|-ali\e    that    the    hnd^e    shall    lie  years,    is   tin     liascnle   lindue,    in    which   the 

|prn\ii|i  i|     with     sniiK      nieaiis     (if      (i|i(  nmi;  inii\iiii.'     scctinii     nf     the     slrnctiire,     Ikiiii,' 

su    as    t(i    |ii  iinit     \(ssi  Is    t(i    |iass    up    and  hiiii;e<l    ,d    (iiie   (lid.    is    rais((|    and    hiwi  red 

(l(i"li   easiK.       Will  II    this    handicap   Is   assn-  like  a  di'a  \\  linilL;e.      A   tlillil  liiellidd.  which, 

(aal((l     vnlh    a     iiiis\     cii\.    spiradnii;    (i\(r  li(me\(i'.    is    ikiI    iniplnwd    \i\\     li'i(l\,    is 

the    (ippiisite    li.inks.    the    prnlili  111    liecdiiiis  the    \(|-lieal    lift     liiidLTC    wherein    the    sjian 

at.'ura\  at(  (I.  as  the  (  nciiieer  is  eraniped  for  is  raised  bodily  in  (•(iiijiiiiclidii  witji  couiiter- 

spaee  ill  wliicli  to  acliKVi'  his  (jbjut.  wciL'lits,    betwctli    two   su[)])ortiiii:    towers. 
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tins    s>sl<r,i    hriMo    si,,,il;ir    ill    il-,    |.riiici|,i,-      k(  |.l    (,|,.  ii    as    niiicli    as    |„,ssiMr    so    that 
•""'    "l"'-'iti"ii    I"   Hir   sasli-lin,     uin.l"".  inrt.nwninirc   l,>   \,lii,ul.,r  ah, I    iM(l,.tMaii 


Hcc.-iitly  a  11.  u  and  iiilh  iiioiis  (l,v(l..|,-  intrrciMiiiiinii.-atioii  miolit  l)c  n.liicnl  lo 
lii.lit  in  i'(.i,n<cli,,ri  uill,  tlir  last  nan,., I  tl.c  inniimiiin.  ()l,\  i,,iisi\ .  I.ulli  t  |,c  su  nie- 
lli.IImkI  lias  I),  ,11  iiilnidiK,,!.  and  basml,.  s\s|,ins  had  I,,  l„  nil.  d  out 
u*"-"  .  "  '•^  ""■  |'.i'<lil  ..f  iMi,  of  roiirl,  l,,raus,-  It  uas  iiiiiMissilil,.  to  place 
of  the  Ai,i,i-icah  .,,nin,,rs,  Waddcll  (hr  ii|i|>,i'  ,|,  .'k  at  siah  a  Irv.l  as  to  l.c 
SiTxic-e.  .ui.l  IIarniii:loii.  and  it  liivond  ml,  rni|)l  ion  at  ml,  I'vals.  Il  uas 
|".s>,ss,s      many      iiil,,-,slmH  a     |.,ciiliai-     -lol.lrm     ulii,-h     d,  riiaml,  ,1     a 

l.aluns.       Th,      (>r,o,,„-\Vas|,i„^,ton     Hail-  sp.nal     sol „.      Tli,^     railuav     niLiin,  rrs 

'"■"'    ■""'    N'i\iii-'ili"ri    (,,m|.aii\     disiivd    a  tli,ivii|„.n     mvish     ,l,d     ll„-     \\add,  II     and 

'""     -"•'■•"'.•,-    ml,,    th,     ,-,t>     ,,f     l',,rllan,l,  |[anin^toii    mv,nl,on,    and    liiHlmi;    that    it 

**'■'■-"'"■      ''''"     '^^''"■' ■"'■■     "lii''li     diMil.s  iiM  I    II, r  silualion    v,rv  compl.t,  Iv,   it   was 

tl"    ''itv    in    luain.   Is    a     l.n.a.l.   ,1,,,,    riv,,-.  a,|,,pt,  ,M,  ,it  IhmI  h, 

MiaMinLT   lai-c   v,  ss,  Is   f.   r.a.'li   tl,i     point  Tl       iis,r    ,ham„  I    is    cn.s.,,!    l.v    three 

''■'""    ""■   -'■■'•  spans-  a   liN,.|   span    -JST    1,,!    in    len-th    on 

Wh.n   the   raiKvav   (i,-st    .-nt,,-        ||„-  ejty  ,,lli.i-  s,!,.   Hand   at     l|„.   sli.,re 

it    hmll    a    lartie   s|,  ,  j    hndo,.    um,    ;,    suin-  en. I-    to     |f,.vi,l,     h.r   the   n,  ees-     A  Double- 

N''"i.    "I'l'li    It    was   ...nrhi.l.d    u.,nl.|    ni.vt  .ary    emvatun     ol'    Ih,-    lailuav     ^'^^^  ^ 
""     ""■     '■"I'lii-'i'itnU    ,,r      n,,woati..n     an. I  ,i,s.  an.l  a  ,-.  nt  r.    n,..val,l.    span        "   *^''' 

>''    "'    ""■    -•'""■    '"'"■    " 'I    ii"l     liind.r  -JIM)    Ir.t     l..ni;       Tl,.      p„l,l,..    ,i,  ,k    ..f    the 

railway   ..p.rat  i,,Ms.      1{„(    ||„.   tr.uU-   .,(   th..  |,n,|M,.  |„.m-   n.arlv  ad  hvl  al..,v..  th.'  I.v.l 

port   has  m.ivas.d  ;,ii,a/ii,-ly  .hiiinn   ,■..•.,,!  ,,r   th.'    railuav,    .ii,lahl,    appn.a.  Ii,s   at    the 

V.irs.    uith    Ih.-   res, ,11    that    \\u-  sum^'   span  ,,,.|s   ha.l   I..   1..    pn.M.l.d   I,,  s,  ,air,    an   ,asv 

uas    eonstanlly    havmir    lo    1„.    ..p,,,.,!    a.,. I  .,;,.!,■.      That    at    th.    ,  asl    ,n,l     .    h\    in.ans 

<'l,.s,,|.      On  lli,\,arl>  a\,ra-,llns,„,.,inv,l  ,,|    a    \ia.lii,-l    .•!():>    h-l    in    l.n^^th;'   ,,n    Ih,' 

•"     '"'"■•'     •'     ''•'>     -pra.lieallx     ■,•    ev.ry  u.-sl     hank     IIm-.      is    a     liiH|iua\     approa.'li 

-"    >'"""•--      "I'll'     M,    ,,n,     mt.ivai    .,f    -j;  afJ  h,  I  I..II..      Thus   the  ov.rali    l.nothof 

honrs   It    has   heei,   ,,p,n.<l   as    nian>    as    l;il  |h.     s|nieli,:v    is    T'.U    hct    h.r    ll„     railwav. 

'"'"■''•  an.l   1.(111    |.,t    h.r  th,    pnhli,'   iis,  . 

Sii,'lil're,|iie.il  manipniali-mshan.lieapped  The   ni.,\,n!,'   span,    wlneli    ris.  s    v.rtieally 

th.     railway    tralli.'    v,  r\     s,  ii,,iis|y.    m,    tli,'  l),twe,ii   tw,.  tou.rs   l.y   ni.aiis  of  (■oiinfer- 

eompany    ,l,.a,|,'.|     |o     hmld     ,i  weights,     is    t,l,>eopie.      '|-hal     is 

Hrid^e  II.  w  l)n,lir,.a,'r..ss  III,,  uat,  r«a>.  to    say.    th,'    m,,\  m..    snan    is    s.,    A 

Inadequate.     """     ''''     "^>"y     th,'     .iriuinal  I 


mo\  mi;    span    is    so 
that    th.-    I..\\,r   dick    ina\- 


Telescopic 

I                     -i.i  Span. 

suini.'     hri.lne.         I  his     dicisiori  I,.       aise.l     in.l.p.ial.nlKdf    tin- 

«..s    Mi/,d    as    an    opp.,rtimil\    to    impr.ive  ii|ip,r  ,1.  .'k,      'I'his   is  a  ilistmet   .idvantai.'e. 

the  V,  hieiilaran.l  peij,'striaii  Irallii-  bitweeii  inasmii,-|i    as    this    v.rlieal    tia\.l    anionnts 

the  two  hanks,  s.)  a  il.iiihl.'  d.ck  hrid^e  w.is  I.,    K;   h.t.     AeiMir,linn|\ .   whin   lli,^   railway 

:idopte(l.  th,'  I..W.  r  ,l,ck  Ixiiii:  h>r  the  rail-  ,l,ck   is   rais,-,|   until    it    t,.,,<h,s   th.'  lIo,,r  ,,f 

ua\.    and    tli,>    npp,  r   K\.l    h.r   pnblie    nse.  th,'    iipp.r    d,vk.     a    el.ar.in.v    of    :■_'    feet 

lint   thi-  ,pi,s|i,,n  .,f  |,r..t,.'tinL.'  Ih,'  tiavi^a-  .alx.ve     l.iw      wal.  r      is     siciir.d.      'I'his      is 

lion   inter.sts  ar.is,-.      The   various   methods      siilliennt     he.iili m     lor    th.-    or.ater     pro- 

ol    o|)eratinj:   a    moviiii:   span    eeonomleally  porti,in  ,ir  th,-  riv.r  trallie.  s, ,  that   tiari'  is 

and     (  \]i,  ihtioiisly      w,,-..     in\-,'slij.rat.d     .it  n.i    ii.c.ssity    to    ,|:stiiri)    the    piihlie    liiuli- 

leiiirth.      In     this     eas.'     Ih,-     prohleni     was  wa\.      Wh.n.   h.iu.  \.r.  a   larye   \iss.l   with 

eoinplieat.  (I   by  the   top  deck   ns.d   by   the  tall  masts  approach,  s.  demanilinji  a  L;r,ater 

publie,    which    it    was    essential    .should    be  eli.ir.ince.    the    l.ioll.ini    .1.  .'L-     In. I     ,.    1,1,.- 


5'' 
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-•'■"I" 'I-   .I'l'l   111'  11.    tc,M(  III,  I-  uitli    til,     ImmIi,  I  r,ii-.s,in     nirlli,,,!.      ■I'll,,,      u,  iv     IjimIxI     ,.ii 

I'^'l     "I     111'      -I'-l'l-     I"     I'll'il     illll'i     III'      "ll"!'  cMlHIll     ;j|-:,\,l    :il     ;l    ,|,|,l|,    nl     1  •.';!    |,,t     ImI.,« 

1 11'^    I'lil    '-"111'-    I"    I'-l     n.;ir    Ihr    l..|.  I,uv     \\;il,|-.      Til.'    M\    .Ir.  (JLiiiu    v<.IU    u  (  r. 

"I      111'       I""'    I--.      "Il.l.    I.\      :i     (   I,  .ir.incr     ,,1      li;:i  .    mm  \  ;il  ,  ,i     I.,     ;l     (I,    plh     ul      11»     I,,    I      l„|,,\\      till- 

I"   I      ■ll      1"^^      "■ll'l'     I-     l-IX.n.         Ii\      llll^     |.|.,-  culllli.^   .  ;l^.     ..I    III,     ,;1N.,,||.   ;,||,|    III,     , i,   |,. 

^'- :ill   I'ul    III'    \'i\    l.i.-,-!    cimII    ,,,iiiiii-  u.i.    ,l,|„,.il,,l     mi, 1,1-    u;il,r    l,v     i,i,;iiis    ,,1' 

'"     '''"'l-""l    ■"'      ''I'l'      I"    |'l"r,,,|     llin.iiji  I,,, II iliiin,,    l„„.k,N.       In    III,     ,.,„,,|,l,li,.n 

''"      I'I'I'I-'-  ,.|       III,        Mill  ^llinliil-,        \\,,;k      ■-, :i().(lllO 

'I'll I'  I"  11'!'  Ill   ii"'\ ll  "t  111,    li"ll',lii  ,iil,i,-   \,,i,|.,  ,,|    r -n  I,     \s,  IV   MM, I. 

•''■■1^     '^     •"■'■ |'li-li"l     liN      mi|,|„.iIiiil:     111,'  'I'll,     -I,,  I    \i:rhi,|    ,Mir\iim    ||i,     hin|iu;i\ 

'■"'"■'^     I' '    -\-l'iii    1111,1    l,il,i.,l     l|■||^^    ,,i,  :i|,|,r,,;i,-| .iIIhi-     si,|,'     \v.i.     ,iv,-I,,|     I,\ 

l''"'^"  il"'-l^  li"iii  111'    Mj-l"  r  iM'.x.il,!.    -jMii.  1,1, ,111.    ,,|    ;i    :!()  |,„i    .-ki,|    ,|,in,-k.    liiiMiii:    :i 

'•■"■I'     liiii'-'i'    1^    c. ,1111,, -I,,!    I,,    I, ,111     ,,il,l,.,  I ,,,     t,-,    I,.,  I     III     |,,|„|||.       'I'l,,,    pk^iiii     ;,K,, 

■'   "'     '^    '1'   -ll^li"!     I"     ln.,\,      \,,li,;il|v      iiisl,!,-  V,  I     III,     ii|,|„,'    ll,,,,,-    s\s|,ii,    :i,i,|    i:il,T,,U    |,,|- 

'!"■       '-"n'    -l",!!!!!,^        \,lllr;!        |„,.|        ,.|        ||„.  I  i  „  ■    1 1  V,  ,  i    .  | ,;  |  1 1 ..    a  s    U  ,   II    .1  s    I  I  „  ■    j ,  ,«  ,   ,■    , ,  I,   I , , - 

"I'l"!'     in,,\,il,|,      v|,,iii.       H,,I||     laiiu.n     an, I  I  »T-,  ,  ,|    I  li,     I  u  , ,   I ,  ,u  .  i  ..    Hi,     la  a  \  i,  si    mul:  I,- 

I'"''!"'      ''"'-^      ■'"       '"iliil,  il.alaiic,,!      uitli  |,i,  ,-,■    uliicli    It     uascall,,!     n|„,n     I,,    liaii,ll, 

'"""■'■'''     "'i'-lil~       'I'll'     l"»\'r    iii,,\iii'_'    s,,'  u,i-|iinH    •_':!    I   ,||s.    I.  |,i-,  .,  Ill,  ,1    l,v    a    li.aiii 

'"'"   I'-i'  '      'll    "I    111'  -    "'Hill'  ru,  i-lil,.  ,|is-  |,,r    III,.    |||,|„  I-   ,1,  ,.k.      'n,,     |^^,,    ||\,.,|    s|,a,,s 

I 'I    '""1     "11    '■"•ll    -"I'-    'I'll    -ii-li'iri    ,,f  ",  r,    ,  |-,,-l,  ,1  l,y  III,    aid  ,,|  liiiil,,  r  laU,  u,,ik. 

I'""'     li"\iii-      111    ^i'_L:i,Lnl'      u.i-lil     ,.l     ■2]-2  ulihli     uas     laiill     ii|„,n     Ih,-     ,|,,iihl,      I,,  nt 

'""■'•       'I"      ii|'|"''     il,ik     lias     t\M,     similar  s\  si,  ni    w  il  li   •_"_•    |,il,  s.       |-',,r  111,    raising  anil 

u,-ii;lils.    i.i.h    u.i.^lmi^    ,>.n;    |,,iis.  I'Lumi-  ,,f  I  li,    I  inss  m,  nili,  is  ami  I  lie  l,,u,  r 

'I'll,'    inii-    |ii,|-s    u,n     Slink     li\     til,     (11,111  111,,, I-  .-I    haru,  .   ,,r  s,-,,u.  ,!,.,■!■!•  k  >•.;!-.  d-vis.,;!. 


A    rii.iscoric   i)()i  iM.i -III- r   kkiixji: 
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ol     llll,    . 

as    iiiiifi 
Til.   I. 

II \ 

•  ■111   III  ■» 


'I'lii'     Im  I     -li.     r     I'     s     l|i>     lilt     M    In-Ill,  l.\     llhii;ii.|    tniii    II, mr     Im^^.s,    iiiraMirinu' 

t'-li Ill I..1I.  Ii-ii\  \   |ii|. -,      l'\ l-.'ii   !■  '  I    I..II1,.,   .-ii..!    ,>,  !^||,.,._.    Ill   (,,||v  .-ii-h. 

pi'.ii.il  II-  .1    1  lii,i ,  I     .  I  i  I.  n    w,  i^liiii'^  Ml  ri    lilli  i|  .iiiil   .<  I  ii{inii  I  Im    I  mil  II  I  III  II  ki  K 

;i--    'i  I    I \^..-    ->  I     111    |iiiii  inn.  Till      null    i..|iiinil    |.,r    IIhs    I;iUivm.iL     vv;in 

iiMiiil:  III  III,    \.  ill,- ,|  lih   s|i:iii.  .iiiii  |.i,lii,.iii  i|     limn     ih,        ii;i|i     i,l     cM     --iiaiis 

ilili    iaiK\.i\   ill  (K.  h.., I  III  In    ciiiii,!  riiniiMil    Irian    lln     iaiU\a\    ii  ,iii|iaii\   >    line 

nil    a    iiLiiiii,  r    I  lial    n  i   ml,  il,  1 1  iir,  m  \  ,  ral    \  i  al'>    |  a  ,  \  i,  ,i  i~l  \  . 

Was   iilli  r,  il    111    llir    ii-.ii     11.  Ilir,     iiiil    aKii  I  n  I  lir  i  n  il  i I  I  In    I  wu  |i  i\m  r- r.iiis  iii^' 

111    -.iirli    a    \v  a\     as     In    In     .IS    mill  |irn(li  lit  I  III    (■iiiiiili  1  \M  lull!  -.  as    \w  II   as    I  li,     s|i,  ;i\  1  s, 

as     |i,.-mI.I,      I.I      III,       I,  \,|     il      III,       watir      a     l;,iIIi."  s  li-; 1  .V.'    I,  .  I     in     lni-lil.     «as 

m     III.       n\,r,         \     .1,    mmimt     ,.f      IK;     I,,!       I.inll    .iiiillill ,  ,1    ml,.   |„.sil ii    l,,|,  i,|    the 

alii.\,      l,.\\      w.il.r     was     r.  .iisi,|,  i,  ,1     In     I.,  ||,,\m     liuss    l..|s,  w ,  .i  k.       'i'lils  was   ainli.  .1.  i| 

siilliii,  III     I,. I     III,      jiniiii.si  .       I'liiir    WiMi.j.  n  link    In   III-     liii.^   ami    liiinj,,!    al    lln     1ms, ■. 

ranlil,\,r    lii.iikils    wir,'    jnil     li.oitli.r    i,ii  sn  as  In  ,.l.l..m  siiljirn  nl   i  ,,lal  am  I,  i  s,  I  an\' 

lKnL:is.  aiiijliv    111,  ,111s  1. 1    III,     ll.i.-ilniL.'  sill  I  r  ni,  nili,  i.    ,■!    iln     l,iu,rs    mln    Ih,     r,  ,|iii,ili- 

I.  i;      i|,  link     w,  1,      lii,i-.lii|     111     |i,.silinii     i.n  |.nsilinii.      Tin       liia\i.sl      Ml       wln.li      iIik 

III'       a,l|,ic',  ill      rials      III      III,       IJMil      s|ialis.       ^all,.^^sll- illirlril    was   tin     s,  il  i, f   a 

Tin     lias,  s    lit    lliiM'    1, lack,  Is    i,.l,,|    nii    Ihr  lnw,r     |i,.s|     w,ii;lim-      |-.'     I,.iis.       Tin      -,t..i 

pii'l-s.    w  hil.     111,     tn|i,    \i,  r,    amlini,  ,1    I,.   Ih,  ii-,,  ,1  m  I  In    i  r,  rl  mii  .  .t  I  In    l.iw  .  is  w  as  l,,a,|.  .1 

li\<il  s|.,iiis   li\    m.    Ills  1.1    11', .11    ini|s'_'i,   mi'lii   .  nil    In   rais    wlinli    w ,  vi     iim    niil    In    lli,     silc 

ill   (liaiin  I,  r.    Imiv   mils    li,  ihm    hs,  ,|    jni-  ,  ai'li  ,.\i  r  lln     railwa\    ilnk.      Tin  ^     wivr   lii.islril 

lirai-k,  I        Tin     I  \mi  sknl   ili  links   I  In  n    \\  i  r,  I  In,  hiliIi  .i  Imli    iii  I  In    ii|i|ii  r  i|,  ,  k.  t  his  has  hil; 

liv;:iil    \\ilh    liniiins    110   lilt    111    liii^lh.    ami  Iniii   nhlannii    li\    Iravnii;   mil    tin    sIiiiim,i-,, 


mmn. 

1       m  '        w 

Ml    Ail    -^            i 

>IB  'lAiiHtBmn Bi—    ,  ,^                                          ---fl^^-"*" 

'  ■  '  "^^i ■ 

.-■  -  ..'  ^ifea^^.  ■       m 

THK     BRIDGE     OPKN     KOR     VKHICL'I.AR     ANIJ     J^KDKSTRtAN     TRAFFIC     ONI  Y. 
The   lower   deLk    raided   so   as   tn   tflestor>e   v(.ifhin   th*»   imrior   cn^jti 
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KAII.WW     WONDIKS    ()|      Till      \V()K|.|) 


"'    '""  l''""l^  "I    II"    I..II.  r.   .iilh,  I,  Ml   ,1,,,,-  -.iillin.iil    |.l,,\    I, , I    III,    -,li,l,l,   m|    I|„     ,n|„s, 

•""■'      "'"^     ' •-     l'i"M'l"l     I"     I'.iMiil     IIh  .,,,,1   I..  |„,,m,I,     r,,,i,iMl,    ,,iM    n,  ,■..! I,,,.' 

I'''^-^"-'    "I   "'■    l"-'^l    ...li..„>  Ml   st,,|.  II, ,     ..,1,1,.,    „,,,    ,,,- L      All,r    ll„     ,.,,,," 

''''"'"""'"  '"'■'"'•    I'"  -P'li  ^^'i'    linull,. I  ,1,1.    Im.I  ..I.  ..rui  ,l,i,,lU    ||„    hit   .|,.,,,  u  ,> 

''^    ■'    •'■•'^'ll"-   '■"■•    l-l    ",    |„,,|,|.       \    .,,„.  .,„„|,|,|,,|.    ,|„    .,,,,,1    „,.   |„,„„ll,,|   I,,   ,,.„ 

-'""'"■"    '••"""•'\     "'^    i.'i.l    nil    |l„     u|,|„r  .Ml  ,,|  ll„    I...N,  ..  M.ll,.,!   Il„    »,,.|,K„,;„ln 


Tin       r.KlDGK     OPKN     1  OR     Sllll'lMNG 

r,':.!";r   V'"'    ':   "•;';-'";-'   ■-'   ">-   -'-"'   '">-'   -^  -   ...   «.ve   .  ....r.,,,,..   .,f    ,6,.   r.e,    „n   „. 
"as,,., Me   .,,.., „„.!.      The    de,.encl,n^.    .uun.e,  u  e,«  1„.    Uo.e   the   .h.uuuK  hl..te   on    .he    puhlK    leve. 

ol    ihe    hiij^;e. 

''VV'    ""■   '"'    ''""    ""'    "•"'"'■'•    '""■      ^'"-^    'l'--iHl,,l   I,,  ||„„-  r.,|,ns,t..  |..^,|   ,,,,1 

"'"'■''     ■'     ■■'■'■"l"i--     '-r     l,•,,^,ll,.,|.      Th..      t,,„k    „|,    Ih.     ,■,,,,...    ,|„,,l,v    SUM,,. .„■ 

■"'"'  "''^  l""ni.l't  n|i.,n,^,rst,,ll,..M.„|,„.|.      lakiiii:  ..|,  II,..  „..,n|,|  .,1  tl„    1,11  s,,a. 


;iii'l  :i  H.  rii.k  Im.i.I,  ,1  II,,   N,  ,||,,||s  III.  r.  In 


III      t.,  .'iul,|.    III,-  laK.u.irk   1.,  li.-  il.iiii.li.li,.!. 


""   '"  'I"    '■'■<' I'"-  ■■■■'■•   ^^^H■ll   u;..  til.  II  run  Tli,   l.,v,.  r  ,,rn,i|u  .iv  .1.  ,  k  .  ,l  !  Ii.-  ni.,val,l, 

""'.'",""■"•';""-  I"""'-  N-"   "-   .r.i-t<.l    in   M.,..,.,n.  „i.    I„r;:.s,  a 

\Miilr   II,-   hit   span   was    {..in,,    l„nlt    ||,,  ||.„,,    l„,„„    ,,„|     ,„,,,    |,^ ,^    ^^.^^    ,^^.^^^^ 

.■:.^tn,^  ,,l   II,.-  .■.,n,T,t.n„nit,nv,-L.|ils  ,„■.,.  nv.t,,l    n,,,   aii.l    Ih.n    ra,s,-.|    inl.,   |,.,s,t,„n~ 

«".l"l.      Ilirs,.  u.iv  |„,.|,a,v.|  in  tli.ir  nlti-  Tl„-  (•„n..,vt.-  , I.ru.„.|,ts    |.„.   ||,is  .l.rk 

'";'''   1"'^" '■""Iiintli..t.,u,,s.    Tli.f,,rn:s  vv.-n-   .ast    s.-paraLK    in,    .-a.^li    pan.I   j.,int 

»liiivl.>   tli.s.w.-i.Jils  w,,vMi.,ui,l.,l  nst.-.l  ah.i    tlu  v     u.-,v    pnM.,i,sK    ,ast     a  mI'  sup- 

'■nl-xr-CMnta,n,noa]ay.r„rsan.il,Siii.l„.s  p„rt,-,|  .„,  ials,.„,„-k  .„.  tli.-  npp.r  ,|,.,.k     S., 

'"     'i'l'tli.     an.l     tli,^    „„,„l.ls    w,,v     pla,.,.,i  s,,„n   as   a    pan.I    i.,int    was   i„    pk,,-,    ,t    w;,s 

IS  nirli.s  al,„v,-  tlir  p,.s,t„,„   t|,..v   w.r,    (.,  .-..nn.-cl,.,!    I.,   „s   .-ahLs   an.l   Mipp,.rt,.,l   In 

ocnipy    nil, mat. ly.      Hy    tins    aiTa,iu,„„„t  tla-   oonnt.r^.iuhl.      .,!!    t!,.-    l,.-,n.r,.r    ---.a" 
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will,   »1,,.   ||,„,r   |..,,,„.    «,,v   s,i    I,,, I.    ||„.  K;,,,    ,,,,,,,1  ,|,,„          _            .j.,.,,^   ,^^^^_^ 

vtrm«.Ts  and  !,,«,,   |;,|.ri,l  Inis,  I.,  mo  1,11,  ,1  W  ,  ,1    ,  u  ,  I,  ,|    .|,,,,,          .               ^'',^^ 

'"  -''-"I'Mniu.  ,,,,  ,|,,„  ,^,,,^  1,,,^,^,  ;|^_^  ;  |-'..^^    ■• 

'V^    " ■-'M1I..IIS  :iriMrii.Tii  ■  iiK  III,    ,-ni|.  'I'mw,,-.                        .                                -,,,, 

"'""""""'" ^1   .IHImmII   s,,l III,,.  Tr.,„,u.,s       |„.|,..'l,.,l,,^ln,.|,'. 

'""'-'        ""      ""•^"'-     ^l''"'       "■'-    ' I'l'l-I  iJ.(s;,,„l   u.,l.,„,;,n,..  ,lr. 

"'" '    ■""     "'■■•' ii.J    ihl.rl,  ,■.,„■,     I,,   „.,M-  M,„l,ii„rv     .,,.,1    M„.l,„s 

-^' •      -^l'    '■'^"-    "-I'"       -'-    ^'I'l'     '"    I--  uliil.     IK   l,,t.,|   ,.,,.(    u.,.    U,VI.'.M. 

,';,;•""'   '',""" '    ""    ^''- '    ' •""■'•  Tl„      I,,.,!.,      u..    ,.,.,.,|,l,l ,„|u:,v 

" ' '^     "|,,|,|,.|    |Mit|„nM,.lv    „.„,■,. I  hall,,-  ,,„  .l,,K    -.Mnl.    |„|L'.    uliil,    l|„    |,„l,l„. 

'■'';:''   '■■"-""""•".  |m,-1,u.,s      „.,.     |„.,.|„,|     .,     |,„(,„.  I.I      l.,l.,- 

""■    '"•"■'"""■^     iH-i^r    In,-    l|„.    ,,|M,:,I„„,  Si,,,,     iI    ua.    ,,|„,„,|.   ||„     ,|,„r   ,,...,i„.,-   ,,f 

of    tl,r   „M,M„,     „,.|„.„.    ,.    |,|,„,.|    ,.,„,,,,, IK  ,|„,  ,.„|„^,,    ,„|,„.,„^  ,,,,     ,1^^^,   ,1^^    i^^^l  ^    1^^^^ 

""    ""       '""^    •''"■^'      11"      Ih.I,u.,v    l,x,l    ,,r  Im,„   u,„k,n^   M,l|,   |„,.|,,.|,,„l  ,„ln,    ..,l,s. 

'"'"■"-'■          " -ll^lIMM:,       I,       .„„,.,|,,|  I;,,.,,,,,,.         Tl„      l,„„     ,,.-,-„|„.,|    ,„    ,-.,,s,„„    l„,||, 

"''■'■""■■'"^-       ^    '•'"-"    i;^"  :„    I.   |,n,M,|,,|   ,„,  ,|.,.ks     I,.    Ill,      „,aN,„,n„,     .-I,  a,.,,,.',      al...v,- 

""'"■;"''  "^""'""1^'  '^i '"^'f'- 'I"      l"»   "^if'i-     I.;.-,  I,. I     ,s  i;  „„„„i,..  u 

'"''"'      '"    r"i^'"ll"     l'"i'  •    r,.,,-,.|, liiiH  |,,u,iini:    i'.(|Mnvs    a    si,,,ila|-    iiil,,-\al.      'I'll.' 

^^      ''     ""      ''^'1    "'     "'■      t'l'-'rin..r    lailuav  ivmiII    ,..    t|.,|    u  |„  „    ;,    .,„.,„„.    .|,,|,    „„|, 

''"■'^-    ^"   "'■•'    II"'   i'^'\i-.'l"rran   ,1,  l,,-i,,i„.  i„J,     i„a.K     ,l,s,r,s     I,,     |,as.    ||,n„„.h    tlie 

"■    '■''^"•""■'    ■'^•"l'''l'    l'"tli  "liM,  tl„l,,u,,-  |„„|„,   ||„    ,,„l,l„.  -.,n„.,,„  ||„.  u,,|,,.,-,|,.,-k 

''"'-   ^""'   "'"  """'""  -I'^iris  an    ,-ai.,,ll,,  ,s     ,„|,  ,n,|,l,  ,1     I,,,     |,v,      ,,„„„l.s.       \.    IIm- 

""      '""     '""  '     "'■    "'■"■    '-|■"ll^-      Ira^.K.  I.nik   ,.r   III,     naMnal  „  .„.    |„  ,u ,  v ,  ,-.   ,1,  i„a  „.K 

^^'""      ""■      !"'''l"'      I'^'l      I-      lin-<l.     III.       nnJN    IJH     ,,„,vn,i:   ,il    ll„     l,.u,,.      i u.-- 

'""    il. -.,■,  ihIi,,^.    .■..iint,  ,u,i-  i-N    1,1, „.k    II, <■  ,|,,-k,    ||„.   i,,|. 

tll,.|-,>llL;hla|-,.    ,,|,    ,   llli,   I-    v|,|,-    ,,,     ||„      ,,|„  |,|,,H 

''"'"■  '"'■''    ""-''•    "'    ""     '""'-■     '^   ^..-..S.VS  i„>|u,|i|i,,,„(.       Tlir    „„>,|i„      si.ccss    „f    this 

'"""  ''''  "''"   "I'  ^'^  '"II"     ^  •-  in.lallal,,,,,  ,1 I|,  .s  u,l|   |,,„|  (.,  tl,.-  ui.l.r 

U-l    l,li:l.«a>    a,,|„-,,acl,          .       .IsT     t,,„s  a,|,,|,t„,„    ,,|    ||„.    „|,a    u  l„  ,v    s„,„lar   .-.MHli- 

l-.a-.l    i„n|,u  ,v    a|„.n,a,l,           .       .•t..^^••s    ..  h,  ,„.  ,  ,n  va,l.  a„.l  u  l„  n    it   ,s  ,,f|,.„  ,  ss,„t  ,al 

*■'""'     ■''""I'''     'I'     ■     ''"'"^'y  tu    nliliM.    a    l„„|a,.    hot),    l„r    ,,„l,l,c    and 

e"'li-''^      •          -           •          .      ua       ,,  miluay  v.ivi.-,:,. 


,■1  ii<'(     ii|f(i((|    tl,   \i|,iiailar 
ami   |ic,Iistnaii   liaill.'   js  s,,  s|iu|,t   as  ti,  In- 


1  1   VI  1  MM,     ,\\l,    |:A1  1  ASllM,     Till      1  IM 
The     wi.tU     W.13     Uune     ciuiicly     by     nri;'"    l.il)uui 


The  Railway  Invasion  of  the  Gold 

Coast 

HClW      TMK     SKKON'IH.COOMASSIK     HAIIWAY     U  AS     DKIVKN     THHOUCH     THK 

I'KIMKVAI.     roKKSTS 


jild.K    ,\,r\     LT.;it     niiK^av     |)os-  (. -Jl^     j|     |.    , !,  ,ii,i-.s,  ,1    ^^    ■■  Tin      \VI,il,- 

W'      I     ^'"'"'  ^    ''"^    ""''^  I'l'i''!     l"iii;iiHi  ,  Mini's    (.nu.."    c.iniiinMii.j    \,isl     IiimK    ,i| 

I      >'■'■     lii'l^'i      iiuay      Ik  rr      luiil  .'ic  lis,-.      jni|M  ii.  1 1  n  1,1,  ,      I,  \,i    l.u|.!i       |iihH|,.. 

«-../^         IllrlV.       1 1,1       .■,,||l,   1.       1,1        III,  Cincvillmi.'        Il,ir,„„|s        ;,1„|        s»i,,i,|,.,        sv  j  „    ,-,  ■ 

*   i^-"  -''p      t-'li'ln  .  Ill-,    s|i,.it   is,.|iil,  ,1  I,  ujjilis  ,1,1,11,   link-,   iiiiv.ii    In   II    liiiriili,,!    ,iillrr,iil 

""^SX^     ..r     ll,,'    st,,.|     |„i,|nMi>      V.I,,.. I,  f,„„,s.      TliN    11, i|,r,ss„,„.   |„,„,^,.,..   ,.,,,,, I,. 

--^ 1     '■'• I"""'       tli'-'ii       nnliniiry  un.iiL'.      'I'ln     c.iiiili^     i.rtnihK     h  ,  .    a    ,1, 

iitt.-i.tic.M.      Ariini,^.    II,,.,.    ,.,,.,.   Ill,,    riiiluavs  nial,.   ulii,-l,    ,,   far   fn.ni    kn„l    I,.   Ih,.   vilnl,. 

of    W.M    .Mn,!,.    all,!    Ill    |,arli,.|iiar    llial    u{  man    at     f,i.s,i,|.     ,„    ||„.    ,,,,,„.    ,,,,.,,in,.r    a. 

til.    I., ,1,1  (  ,,.|.t.  „|,|,.||   |„,.s,ss,-,  a  i,,nianli,'  lli,     fn.st -l„,iu„|    uild,  rinss    ,,r   (ana, la    «as 

-lam,,,:,.   ul,„.|i    Is   ,„,.|iliarly    iK  ouii.  a     ,.,.,.t,,i,,     ,1,  al  li  t  ,■  ,,,     until     tl„.     |,i,„„.,.rs 

'''"■    l"'l'"l.ii'   '■ •-|.li,,n    ,,f    tins    s,.,.|i,,n  ,,|„.,i,.,|   ,:    i,|,   |,,   j,  t    i„   ||„.   si,nli«lit.        .Vn 

(if    til,     Afriial,   I'.iiil -i,..,.!    i^   ^...,,..1.1,., I    I \l'      I        .  r.  :  i  ...... 

(rt 


nil      l<\ll.\V\^      INVASION    ()|<     I  III:    (;«»|.|)    COAST     (,i 

l"|"'l>       ""        HI- f.llliii..  l^      .1. nihil. ,ri.,       \\,\\       slmn    of  Ih,'  (,,,|,|  (  ,,a^l    |.   Im  I i|iiili\    :i 

«li>.i|>|"  .ir  :      III,     niunliv     «ill    1..     '.ihIm'iI  tliirk    \u    I    ..|    |iiii'jlc,    IMl    nnli  -   ..t    n,..:.     ni 

as     Irnillil.iM.      :iii.|     ,,,     ,illi.,,liM      .1,     llir  \vi.|lli.        \\,     \,i,|,ii,-     11,1,1     llii,     liii^,.      iiii- 

SdllllMni     ,\ll,Mlll\      I'l      III,       <  ..hlllll   1,1.  t|,„l.|.ll     |..|,^l     ,|.    I,,.,l„l,  ,1     I,,.     M,,.,l|     .,|,,,.i|llt 

'11"       I'l'    I     "I     1  II,,  ,  |,.,,|M._'     llpsi-     v;i>l       ill     |,|,i,  U     .,11,1     ,1.1,11 .il 'I'li,      ,  v.,|i,' 

CX|HIIIM-.    ol     \  II'MII     I.    Illt..l  \      l,\      II,,      l,,|h>.i\  \.   -.  tlll.lll    |ll.    „   III,  ,|    ,1    s.,ll,|l,.,lll.    I.    llll.iUi;ll 

WilN  Mivt"  -'"I    III  ^'    1'^     Ml.   (   .11.  lu.ii.K   >il  )       vOii,  Il     imK.iii,,      I',, III, I     l„       i,,;i.l !\      liy 

Williiiiii    .Ml. II. .1.1.     M  lii,i  (    i;.       |{.iilu,\s  fi.i,kii,._.  nil, I  ,,iiiiii._..   ,ii„,    III.    |iii,o|,    vv.,^ 

W.    I.-   III.     i.li,.    -■I..IM.I    llll,  ...■,   ..Il,|,ll,|l,  ,1   ,    IIL'I  Pill.   I,.  ,    I,  , I      l,\       V.|\       I.M.      I,.,M..\\.     .111,1      t,ir- 

li'<i.    ■Hill      II'       .'..II..  Mlr.it.  , I      1,1,    :i,'li\ili.>  In. ,11.     |,:i|||..     Ii,„|,|,m     ,\,,\\\t     l,\      Ih,      I,  ,t 

:iii.l    -kill    ii|".ii    \\.,l     Mil,. I.       Ill    III,     Lilly  (.1     III,-    ii.ihMs. 

MiihIi.,    I.I     III.      Ll^l    ..iiliiiv    II,'    jll.i,k,,|  Tlir  i:iilvv.i\    , -,,11,111.  s|  ,,I\V,  ,1    \lri,-au:is 


I 


H 


UUII.UING    UP    Till-,    grauk    to    tkack    m  vi.i.. 

fill-    pnililriii    viHiiruusly.    l)i-c:nisr    lir    fdi,--  iii.iiiMiinil,  il   x\illi   t  lie  (lis|iatcli  of  ii  siirvcv 

saw    tliat.   iiiK-,     lliis    inili.iicli,  il    i.^iuii    was  pally     In    .Siena     I.iiiiii-    in     I,S!i;t     1)\-     Mr. 

^.liM  n  a   l.-iil-  stall,   s,  |||,  nii  iil    and  (l,\(l..p-  .S|i,  lloiil.  Ili,    (  ,,|,.nial  Ollir,-  liavin:,'  dccidi-d 

lii.nl   must   .^,,  alii-ail  Willi  a   nisji.  |,>    ,,|i,  n    up    |||,-    Iiinl,-i|,ind.      .\rlii;d    coii- 

.\t    tliat    tunc    Wist    .MVii-.-i    was   a    V(-rit-  st  nicl  i,inai    wink   \\;is  cuniinrnci-d    in    \S<M',. 

ld)lc    ■•  'i'liiii    'l'iddl(-f\    (,i-iinnd.  "    aw.-iilinj,'  .Slip  liv  .,|i  p  tli.-   railway,  (.f  "J   f,  t  t    (1   incli 

the    (•(iiiiiii!,'    (if    tlic    capitalist    iiiid    toilir.  eanixc   was  diiviii   forward   fniiu   Fn-i-towti 

ISiit    tho   iniicliiiiiry   of   dcvi-lopinciit    cmiuM  until   it    li.id   reached   I'ciidenihu.   '_'.•{()   miles 

not    be  set    in    luoliuii   until    facilities   were  up  c(iiintr\-,  ;in.|  a  short  distance  from  tlie 

oiieieii     i\)i     aieess     io     liie     iiiiejior.      Tiie  Llberian  irontier. 


'-•  RAILWAY    \V()M)i:ks  oi    Tin:   wokid 

'•"'"    lil-t   .itl.  iii|.l    N.-iiiv,;,    III,'  iiiikiM.un       I  r.i|,>   ;iii,|    iii;i.|(     :i    lil •,  ,|.    |Miiilii|    ivliirll 

'"'"•"I'      l"|-       ""  "'■' I        -l"l         |H..\,:|  I    .     III.      ,..,|„l:,|.     ullMV,     .lIlM-     III,       uniM     slnlA 

''i^'i~li"ii-'        'lliiM      r.ii-li-liin.  II       w.is      I.  I:il,,|.      :iii:iii...  111.  his      |,,r     .• Ij,,  |- 

Hjicn'"'"''"     -'"'■    I   ""I    <;■   '"••1-    'I"     i""n-      , I.I.I,      ,|,,,,M,..h      ll„.      H, I,,., HI:, 1,1,.      ,nt,n,,r 
Dislritt.  n.ii".,ii,  ,  .         Tli,        |,;,,lv       i,,,,,         „,  ,,     p,,  |,^  ,,  ,| 

l'i'^"l   •'    ^iii-^'.\"i-   111-  •'--'-t.iiit.  II      „.,.     ||„.     ,||.,,,\,|.v     ,,r     ._,,.],{     „|,i,.|i 

■""'  ■'  'I'"  I"!--      I'll'    l.ill'  I    ".I-  ih,lis|.,  ns.iM,  .       |,i,„i,|,l,  ,1    Ih,    ,-,,i,.|iiirl I    III,     f||-  (    r.ui- 

""'"-     '"     ""      ' iili\\     imI      r,  |,iiI:iIi,,,i.       u,i\    ,,i.  Ill,    {,,,11  (  ,,,|s|.     |i,||-,|„,' 

"'-'■'-'"■'-    ""■!'    I"   I"    ,li.;,,:,  ,1    lii.iii   ;,i,\       |,,,,s|„  ,.f,,r.     l,i,,\.,|      II,,-      |,.s  as 

'"""      "I       ll"-ll'll.\       "I-      ;,C.    1,1.   III.  Til,        Mil  I,   nil;, I  |,„V.N  ;|,„|         ,|||w,|,|| 

'  '  ■'    "I   'i"    -'"'I'"'   1^  '■■"I" ''^i   "ilii  •!    Ilii.  Iv       |,.,i,i„,|    III,     ii|,  .■,„iiiti\     sir,.,,,,,. 

'">'■"'       ''"■•'.^"'-       \'^'    l.lll.'ll         til.         pull.  'l-h.v         ,||s,.,,\,    ,,,|        ||.,„.,.s       ,,r       ,■,,!,, III-.       ;,,„|, 

'■"■'"'""''■'  "'"I"-       .11, .Mil,    l;,llil;     ,.    VNh„-|,        i,,||,,„,,,o     i,|,    Ih,     ,.i,|,,,     ,,t     I.,,,     ,,|,,„.|^    ||„. 

'^     -    '"'•     ''''^     ...lUMl,.!     tills     I,., I     ,,|      I,.,,,    ..  ,,,,,,11     ,,  ,    I     ,,|     v,||    ,„      ,,„|;,i    ;,|     -IV.HsU.,.     s,,„„. 

'"■""■'"-■     ■""'     ■!■   "I  l-ill     ml.,    ii     -|>..i,:j\.        1(1   i,,iI,s    ||,„,,    |i„    s,  .,l„,.,,-,|.      Tl,,-   I,.  Us   .,r 

"'"'''"'"'     '"■'---     '"'1,^      ml,  is|„  ,s,,|     ,Min      t|„,    ,1, ^,,,     |,|-,,.||„|,||,,,|    ||„     III,  \||.,|,|,. 

I '^     •""'     -"-Mips,     v^h,  r,      l|„      ,,„,s,|,,i|,,       I,,   I,,    ;,.    „,|i    .,„    ,,,,    ,,,||,,„    ,,|    ,..,|,|,,|      I,,,, 

•""'    ""'"'    1"^'^    imillil.ix     l.v    III,     I,,, III,,,,.       ,1    „,,s   ,.,,    ,„,||,,-  I,,  .,,,,,   Ill,    ,,||„,-,,,^r 

■^'■•""'"'-'-^-     m-il-Hi.i    I-    nl.   :      m    l.ul.    ;,l       ,,,1,1     l„ll        'I'l,,  ,-,      u,i-,      ,,.,     r,„-ili|i,s     I ,  ,r 

"'■'''"'"""    l-'I'lll"    ' l.ll.v    m.T.    Mr,,r,  l\        l,.,i,s,„„|n,..,    I  l„     .  -„  ,,l  i.,|    i„  .-,  v  v    ;ui.  I    ,-,|  ii,- 

^'-■""-'     ^'     "'"''      mv.-,s„„,     11,:,,,     'I,,      n„.s|        |„,- ,,,;„.|,„„  ,-v     !,,     Ii„.    ,.|.;,„,s      „|,,|,. 

'■''"'""-     ^""'      ■l'l'n,,,i„,|      l:i,-|i,-s     ,,|      ||„.       Il„    ,-,,„,,  V,,,,,-.    ,,|l|„.    ,,.|;,,„    |,,,,K   ,,|    ,^. 
""';'."""^    ''■'•■^■-  l,m,s|,„.    |;,1 ,.    ,,,    ,|„  ■,.,,...,     „,.    i„,,    ^„ 

'""       '""      ''^"'      ""I      - I-'I-      l"l"l'        II,.  l.,l,.,tl.„,s.  I, „-,„,, I, ,^       x.ss.    Is      |,;„|       I,,      ,|,s- 

''"'"'"'•''''•      '•''■"•"■'"-     "'      ll„l,      U,„i,   ll;,kl,„J  ,. I, ;,,-„,.       I,, I,.      s„,:,|i       I,,,., Is       Ul,|,-|,       l-.-,,i       III,. 

"•'^   "   ^'''"1    ^"\    ^'^''11.^-      '''I"  ,.limll.   I      ..I       III,        ||,.,\\       sllll       ;,|„l      ,|.,.|...,| 

rnfor.una.e     ^"■"■' "'      ""l'l--l'l'        m-.,ls  ll„-„  ,„  |l,:,,s    ,.  |,i,-n    1,1 1 ,  ,-,  ,|,|„.    „,.,|,  i-^.i  V 

i:\pi-ilition.       ' iil'.MIi.  II    tiisl    \  i,l..,-\  :   III,  l,,,,|,ii,     I,,     II,,      ,|,|,|-|,,|.       'I'll,  ^      ,.,.,|,|      ,,|, 

''"'■''"'      "^'^       li..ul..|       ..\.r      l,S  tl„       1,^,,-     U,||,     .-,:,, SI, I,,,, I, I,      ,||||„.,,|U      t,,    M 

'"■''■"'^'-      ''"'"^    "-'^    'l^''    ^'"■'"■•1    1'"'^    II,:, I  I I    :,s    ,„,,,-    ||„     ,,,,,,,,,.    ..,,,,,    ^,^    ,,,,..,1,1,. 

'"'■' ■     '■""'•'      1'''^'       l'l^'.''"l-      ^m.l      II      u:ls  :,,,.!     II,,,-,      i,,i|,,:„|,.,|.         Tl,.      , , ,:,  I ,  ii:,  I     ||„„ 

''""'"''^     miii.iwi,.,.      Tli.h    III.     :,ss,s|:,„t  li.„l   I,,  I,.-  I,„„.,|.   |„,s|„,|.  .,,,,1  ,.:,n-„,|  ,,v,,. 

''"   ■'    ^"■'""    '"   I'"     m.,l:„lv.   :,,„|l,.  |,„,     ||.  ,-,„l,-     li.„-ks     l)„-,„,^|,      ||„.      I, ,,,„!,,     ,,,     ,|„. 

-'■•'"''     "'      ""      -'lm,.,.,|,     u:,s     ^,:,s,„,|     |„.  ,,,,,„.,.     li.N    III,    Inn,    III,    i,,i,„'s  u,,-,.  ,-,:h-|„,I 

''^"'     '■'■"-"''      ■■■'■'"       l'i-"l'-'       II      '-     II..I  ti.m-|...il    cli.-ii-.s    l,:„l    run    au;,v     ^wll,    CM. 

■''il'I'ii-i'i'.'    Hi:. I     tl"     -ni\,  \.,|-    hin.s,  il.    uli,,  |„  I    I, ,11 

''■"'   '■'"■''"I    mi-t'.ilm,..    u:,s  ,|,s,,,:,v,,|   l,v  N,,   ,n,|,,s|n:,l   ,-,,i,,-,,-„   ,.,„il.|    u.„k    iii„l,  r 

""^      '■:i!-imil,v.       Ills      l,,s|      ,-:,,-,,      „:,s      ||„  s,„.|,  ,-,„„|,|„„,s:,n,|   s|„,„    :,   |„-,,|,|.     .\,-,-,„-,|- 

'"'"■"""'   "I    '"-  '''^"1  'I -      II'    iJ:iM    I ni:!.     Il     u;,s    , I, ,-„!,, I     |,,    ,1,,^,-    :,     ,-:n|u:,v 

""    *'"i-li^"i     ^1     l"in-l     .1^    III.'    Ill .1    .n-  In^ni    .,    ,-.,n\.n„     t     nl    ,.„    l|,,     ,-,,:, st     |,, 

'■""'^' ■•-    "'    II"     I'li-li    |..Miiitl.,l.      Tl„  T,,iku:,.      .\ri.i-  s,-,,n,-n„    ll„    s -,    I,,,,-  ,,r 

l""''^'""^    '"■■'     liiml'l"!    "1.1    -I    II,.-    11,11,  l|„     (.,,1,1    I.,;,, I    r,.,,„,    ,,„|    ,,,   ,,„|^    ,,    ^,.,^ 

" '"'     '"'^'^     '"     "'"'■''     "".^      I'-l     I i-Hl..i   I.I  <n;.t.    .    t.iniin,,!    |„.,-|    :,l    u|,:,t 

i""'^"'    •'"    li-ii'-|'"il-    ■imi    li'im    III.-     I.  u  U..S  M,hi;,li\   :,ii  unki:    u  ii  s|„,| .  „  |n,.|,  tj,,,; 

-'"■'-"    ■'     'i'"'''    ''"I'm     "'1-    <-..nli-M..I.     Ill  u.,s    hill,.    -..    II,,, II    .,     |,:,||^,.    ^|||.,,.,     _ 

"'"'■''      ""       ' -■      "■■'-     ' "ii'l"!      I"     •1  .^.k..n.|i.     I.     ,      n,,t    :,    l,:,,l„„,|-.    |,n|     ,,,,",-,1, 

''■■'^'''■'    ''''-      -"'"■         \-     III'      il'i'l"!'     ":i-  :i    M,,.,ll.    ,,|„n     l,;,x   :     l„,t    II     u:,s    III,     .,nly 

IX<-.,\,lln;;     s|,,u|y,    til,      s,  1 TN  ,  _s  ,  ,|-    |,:„-k.li    1,1-,  ill., I,-,     |M|^^,-,1|     tU(,    ,m|s.        1',,ssi1,K,     MIIIR- 
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A     TEMPORARY     BRIDGK    OVKR     THE    SUYAM     RIVER. 

Tlu=,   wew   allows  the   r.ature  of    the  country  tluoiigh  which  the  railroad   runs. 


(•I 


UAii.WA'i    \\()M)i;ks  oi     II ii:   wokm) 


(l.l>  .    \\  Im  II    I  li<     ri>l'>li\    .il  I.I  III-    ;i    {lo^il  ic.li    u|  rh  .11     \  u  \\     IIMI    1.  <  I    .iIh  :ii|    (mii    !  m     (  >I  iI^i  1 1  k  i  I 

i;ri  ;ili  r   |ir.  i-.|ii  I  il  \  .   ;ihi|    III    \  !■  v\    1  •!    I  Ih     I.m  I  i^  J'  -.|  khi  ik-    li  mI.      'I'Iic  n  iuiiI  i a    w  .i-~   Iniinil 

lil.it      >.ko|Mll     iMili|i|,   ,     .1      ^t  l:il.  !■  Ir.i  I      )iiil  I..    I.I      i:(l:ll\      1 1 1  li  1 1 1  l.l  I  1 1  lu .     lull     III.'    Ill:l|iinl\ 

til. II     III     111. ill. .11     I.I    till      cli\i|ii|iii|     llitilliil.  n|      llii      ill  |i|.  --lull-    Will      llll.il     \\llll    -vv.llllli 

li.irl.i.iii'    \iiiik-     \\ill     111      liikiii     III     liiiiiii.     I.I  III'    -t:i:jii.inl .     Iiliil      |i.ii.|-.     r.  .In.  ;il.  il      Irmil 

rcliHilx     till     lii  li.n  lull  -    III     N.iliM'i     li.i'    (III  -iijiil     li\     till      ii\  I  i'L^i'in\  iiil;     -cnili.     -i  i     tli;it 

s;ifit\    ,111.1   I'.  .ii\  I  nil  iii-i     III    -lil|i|i|iiu.  :i    -inlil.ii    iiiiii  i.  I'-i.  .ii    In    III.     Ilii:;li-   m    \v,ii-l 

I  l.i\  iiil:   -I  I  nil  1 1  .1    I. ..  .1  li.  ilii   I  111   till    ('I..I-I .  \Mi-   l.\    I II I   nil  :iii-   iiiii'i  iiiiniiiii  ;     x\  Jul.    -ncli 

til.'    |':iiIm,i\     IhiiI.I.  1-    iiii.il  I  II  II  .k     III    iliMi'  nii-..nii\     cli-l  iii'liiiiicr    111     :i     -il.nl     I.il;.i.iii 


liLII-IiINo     Tin       ANCOllRA     liRlDCK. 
Thf  niu-1    impurtmn   mi   the   line.      The  central   span    is  of    180   feet. 


tin  II'    liiii     Imiw^iIiI    I>.i|ii    tliiil     |ii.int.      'I'lic  \^;l-   siiMii'ii  lit    In    |ir(i\iiki'   di'iisc  sw  Ml'iu-   (if 

lii-l    -I  I'll. in   (i.nii.ri-.  .1   -mii.     Ki   nnk -.    Imt  iiiii-(|iiiti ..  -    In   -|iii'il((|    ^itlmk. 
it     \Mi-    J-    liiiiii    a     1(1  null     -In  Id.    j-    aii\  In  -m-li  i-diintiy  a-  tlii-  tlii'  man  with  tin- 

1      Jim  .  I    riiiilil    wi-ii    I.I    tarkli  .       Til.  1.     \\.i-  li'aii-il    ami    I.  \  i  I    iiiii-t    iirLliltril    wilii    \\iiat 

t'l.      il.  ii-i  1\ -iiial  I.  il     iniiLjl.  .     a     i.ailiil     ill-  Hi.     .Vimriran    linn-    a|ill\'    "a    mi-i     ior    a 

niali.    a    iiiii.li-ii    r.iinliil.    ami    .i    i'.iiii|iai  a-  railw.ix."     imaniiii;    an     iii-tini't.    cull  i\-al(  i| 

tiM     .ili-i  nil     ..|    :'i'.i\ii    Willi    wlii.li    |i.i'aii\  li\      |  ii.  ili  .|i-i  il    ami     illlliriilt     i  \|ii'i'ii  ncr.     In 

mil    111.     I  .III  ll\v..|  k-.      laiiiil-llliM  II.   I'l    mill--.  .  .liitain     tin      lii-l     riillli      III     i  III'    -IliPl-l.  -I     lillli' 

»'  I'l    III  ill  III. nil  I   111  -ii|ii  I  ml.  ii.i  i.|ii  I'.'il  mn-  :  ami    with    tin     iiiiiiiiiiiiin   t.l    i  \|m  ii-i  .      Winn 

I'lil     it     |i|-..\..|     In     111-    nn   mIhIi     in.iir-    l.iiiil  tin    ..nlin..i^    i-   -iiiil    in  nii   ali   -nli-   li\    c|.  Ii-i- 

III    llm-.     i.irl\     il.'i\-.       Til.      il.aili\     rlnnali  \  i  u'  I  at  n  m,     il      i-     a     lns--ii|'     wliill.rr     tin- 

iiniw.  i|    111.  Ill   iL.VMi    ilk.     111.-,   \slii'      -ni I  inn      ain.i.lx      |i|ntliil     1-     ii.'illy    -. .    ._....(!    as 

-I  I'.iliij.  I    |ili\ -n|ii(  ,  all  linmjli  I  In  \    milwilliil  nin     \\l,i,l .jhl     I  >,     Iniiinl    .i    li  \\     Inili-    In 

tin      ■■"111     man     \mIIi      tin      -r\llii,       u,  nl  nm    -i.ii    cr   !ln     nlinr.        .SI  ill.   racii    nl     IliIT 

:.i\iiil:    mail.  a   i in/in   ililiiniil    rnnl.-    i-  (■-rtam    In   |i..-- 

^|t      III!       -iir\  1  \  .II-      lia.l      |i.iinl.il      till'  SI --  -n|)rniii    lialiin-   In  I'c  ami    linn'.     'I'll. 

[il'tni-.      .'I      \\}\.\\     -^  .-     Il'     r \.rv     cnii  |iinlil.in     I-    tin     -(Irrlimi    nl    tin     lim     wliicli 

ximinuU.        |-.\.iil-     |ir..\..|     lln\     ilnl     nut  nlfi  i-    tin     t;i'iat.-l     nnnilni-    nl    a.lv  ..ntai^is 

lA.iUiji  I'.it.     I  In     r.  unlit  i.iii-   iiin     w  Int.      Tin  \  ami    !  In     i liiimii    nl  di  li  i  1 -.       Nn    matti'l 

llniii-(l\.-    liad    li.nl    inan\    a    -till    -trULIui''  imu    rnni|ilit.l\    tin     i  iij^lln  .  r    iiia>     aclm-\c 

In  .nKan.'.  .      I  )i  u  iiil'   -iii'\i\    inn-   tlii-nii^ji  in-    t.ld^.    tin     -nm    nf    In-    i  Ifnits    i-    ciitain 

a     Lllnnmx      |.ii'i-l     \slin'li     i-     -n    il'  n-i'    ;imi  In   unit    wilii   (■nli-.-ni,    a-   a   n-iilt    of  siili- 

0\l  r;:|-n\Ml     \Wlil     lll!l-ll     tiial     it      1-    -1  Idnlll    :.  .-ii|llilitl\      aci|llir('il     klmw  Inl;;!  . 


TMI-:   KAii.w  \>    i\\  \si().\   ()i-   mi-   (;<)Li)  coast    >r^ 

^'"^'^'"^  I"  li"|'i'-il  .liin.^  I-  ,il|.  M.!,,l  ,  iK.Minl.  i.,|  ,„•,.■,. I, „,;ilK  in  s,  ,-, ,  ,|,iiii..  I,.|- 
"'"'  •""■ll"'-  '^"1"'  "I"'!'  I-  iM.I  M„-..i,.,l-  ||„  |,„,,|i,,n  ,Ho.  |„  ||„,  ,.,,n.lni,-n,.,ul 
""'      '"      ' '       l'n,|..  iMl,       n-M.hv      -n,,        iinni,,.      Win  ii     ;i     riuWr     ,|„k     |.l ,|     l,v 

■'"■"'"'     "■"''       '"'       •    l'"-.lll'.h      ■       I,     III, ll.  Ml,     I         ||„      MUX,   \,,r    I,,,.    ,^|,,UII    lll|,,;|    liilK     ||,.,|yr.l 

''^    ■-'    "■'■'    '■'    1"-^-    N'^""l    !•"'    I"  I    ■•('■"I             I".    I'\    III.    Inn,    III,    niilu.iv    l.iiiM,  r  .irnvrs, 
""     ''  "-"'    "'    ■'    '■''■""       'l""li    II"     ' '     I,  llllll,:ill,.li   IS  l,x    lH,lii,iih.,,„.\.       .\,<cr,| 


MOM  111. Y      I'AV   DAY      IN'     t  AMH     ON      Till       O  1|  I>     COAST      KAIl.UAY 

til,-    nmrou     surv,y    .-Irav.i-,'    lliroii^^li    tlu-  Jii^In    u|irn,v,r   a    h,  ui-li    ,,i-   Incalicii    iiiaik 

M-nil>.       TlM-r    |„Hs    ill, ileal,-    111,-    ciiti-,-    of  ,,|      lin|i.,i-tall,-,-     liail     I,.     Im-     iiiilicatcl     llic 

111,-    ti-a,-k.      Al    r,--iilai-    iii|,|-val      tli,-y    an-      siirxw,,,-      ntilisnl      v ,-lliiiii;      d.-voi,!      ..f 

'-"I'I'I'  11"   ll'''l     "11    "II''    -I'll-    "1-    III,-    olll'l-     ll\  s|l|-<,lltlllir         |,l-,,)„-||sill,-s.            This         M,.,|,l-all> 

alintlii-i-  stak,.    kiiouii   as  a    ■•  i„  ii,-li   iiiai-k."'  asMiiii,-,!     ||„.     f,,|-,ii     i,!'     a     small     l)l,„-k     of 

'Ml    ulii.-li    is    ii„li,-al,,l    IJH-   allitiul,     at    llial  .•oii,-|-,-(,-.    sunk    iiil,,    III,-    nnmiul.    In„ii    the 

I'ailinilai-  |K,ii.l.      Wli,  ii   il   i-aiii,    I,,  s.-tl  mo  ,-,  ntn-    ,,|     ulnch    in-oj, -,■(,-,!    a    I,  u     I,  ,-t    ,,r 

""'    ""■^'     ' -|"li-.il'l'     |KL:-   HI   \V,st   All-iea  ii,m      haii-.l        Su.-li      an      (-N|m  (li,-|,t.       „|i,i,. 

I'l'          "1^11"'  1-         "•■I--         l-ontl-olll,,!         «i||,        til,-  lllnlily        ,IT.,-||V,-.         lias          I,.         1„-        lis,,!         hut 

|"issil,il,|s     ,,r     in,|i,|„ini.     imuillinnlv      m     „  s;-ainii;l>     ul„-,i    on,-    has    tu    m,,vr    i-a|iiillv 

|)laii    ,.r    i-,-alT,,|-,stali,,ii.      Tli,    s| a k,-s    I,,  mo  thna.oh    :,    ,|,.ns,-    ,-,,imti-\     and     uli,-,i     ll,',- 

.-111     lr,.iii     o|-,,n     u,„,,|     nvai-ial.ls     stall,-,!  ,,nl\     a\  ailal.h-    t  i-aiis|M,rt  '  lacilitii-s    an-    tlu- 

t"  -I'i'iiil   -ill'i-    III    ha, I    iii,,\,-i!    ,,n.       Til,  n.  h,-a,ls   ,,|'   iiati\,s.' 

•'■^   ""■   -"i'^'.^    'i'"-   I'i'Miiii'  "hhli-ial.,!    Ill   a  Tli,-    no|||  ,,r.„a\     is    s,,m,-ulial     nf    iiiun- 

\,|->     sh.ii-t     s|,a,-,-    ,,|     Inn,-.    ,,uino     ;,,    H,,.  mi|M,smo     ui,|th    on    lli,-    (h,!.!    (oasl     thaii 

aliia/iiioly      ,-.,|,i,;      o,-,,„||,      ol'      ||i,-     s.-nih,  o,n,  .allv     is     allocat,.!     h.r     tins     |,„|-|„,s,-. 

liv.l>     inl.iln.h-s    an,!    «ast,-    ot    tim,-    u,,,  'I'lns    is   ,ss,ntial    lo   |,i-ol.-.-t    tli;-   tia.k   ami 


66 


KAIL\V\^      WONDIUS    ()l-     I  I II      WOULD 


the    I.  hi^riii'li    \\iii>    li'Mn    llii     (ii  ^1  riiil  i\  (■  A^    Willi    llii     nil  ].  iiil  \    n\    |i    i  ■-   miuvv  iiil;    in 

cllirl      (.1      \mihII.iIU.        .S..IIM     (.1     III.     Ii,,>  :i    \\i\     nijh.ii.    .iiiij    \\\\i\r    1 1  m  ri     i      .i    lliirk 

lliihlj.  Ih.ils     I..     Ilii>     i(.iiiili\      :h.  Il|i|ii  !■    I.i\(l'    111    il.civllMj     \il;.I;;I.|(      iikiM.I, 

,'.'"■    ,''■"■        ol  III!      .  |.|..|".|l -.  I,.l|.    iIIl:  III'         l.".N      .1..      I>'.|        llllll.l       III.    111-.   K.^       \.|A 

I'nibli'm.  -         I       I  ~ 

li,l\\,,n      -Jil      .111,1      .■!ii      I.     I      .il  il'.|il\       ili.llii    siil.-Mil.    ImiI    iilli.r    ..iduili- 

III.     I. nil.    .111.1    inniiiiiL;    I..   ..    Ii.  h^lil    .1    I  In  m    :<\\    .lii.ili..n-    iil.ni-     Hi.      miiI.ic.      TIic 

I.     I      ..I      ni..r..        (IvMii-      I..     Ilii       IN. ...I  ii-iiiil     111.  III. ..I    ..I     lr..iliii-     llii>.     .i1kI.h-|.- 

I,'i-I\-     \M  I      ,li;i:;i.li  1      ..I      Hi.      .Iini.il..     Ilr  w  .i-   I. .  .  Ih^   :i  i .  n  i  n.  I    Hi.     .1  n  iii|i.    -,  A  .  i  lii.^    Hi. 

ti-.     -.    M.n.iiills     s|,.,iLiiiLj. I     lilll.      ..!■  |...il  ..  .iM.I   111.  n  I   1  IliiiI   Hi.    iii:i--  I  m  .  .ii.    -i.I.- 

11    ,     ,'. .1111,1.   lTI;ll      \;illl.   .      I..   IIPj      l..r     III.'      II.M.I  I.        III.     ;il.|    1.1     1-..|..     ;lll.i    l.l.'kl.      I..     I  i.      I.lllll.  .1 

jiii'l      ■■s,,|l.'       riil|.niL^      \i..nl.l     .ipii.  ,11      I..  Ill   ilii.    .■..Ill-    .      'I'l    .ii-li  |r.ii;i    ~,s\i-siinH- 

li     I  111  ir  i.iiK    |ii..-il.l.     .'(.111111.  i.i.il    n-i  .       Ill  vvli;il     -|..\\     nil  I.  1'    Hi.  >.     i ililinii-.     il    was 

Ci.'l      Hil-     -li..nl.l    nil.  r    ;i     ui.;il     iil  I  iii.'l  ii  .li.  :.|.r..l.|.      I..     I.|.i>liii-     Hi.-     slniii|is.     js     il 

s.  .  inu    HkiI    liiili-li   ni.iiinl.iil  iir.  I's  .ir .niilil.il    n:.li\.     hili.mi    t..    Ii.     ii-..'     \\li.ii;is 

|i<||..|    I,,    i:.,    Iw.,    .1'     [\,\,,-    lli..iis.in.l    nulls  .\|..il    .in. I     lii'jiilx     |i.ii.l    skill     vm.iiI.I     I,.i\c 

.ill.  Ill    I.. I    Hi.  ir   sn|i|.||,s   .,1    \\,\\    ni.iliii;il    in  I"     n    n.  r.   .-.ii\. 

Hi      |i;i|r  r  in.ikin^    in.liisliA.  MHiimuli    Hi.     sw.iHi.     Iliruii.'i.    Hk    L.r.sl 

Willi.    ni.in\    I.I    Hi.     hiii:.  I    1 1.  .  s  nil    s..ni.  i-    ■'!■>!•    I'.l     \Miii.    tin      \Mn.ll;ill    nli.li    i.li.iii 

wlinl     lii.|i..v\     .iiiil      linlll..     I.-  niLj     ;ili;il.  .-.'Ms  .1     Hi.      I;lll\\:i\     Is    li..|     .  1 1 1  n  I  n.i  1 .  1 1 

in     t\<t~     i,s,,.,..|      I.,     tin      (  nn.iili.in     i.ill.Hi-  .nlil.lx.  In.l...l,        H  ilil.T-       ^^ '"'"•'■■•"I 

OanKLTS. 

W.M.I.    ..Hill's    ai'i'    si.h.l    Hii'.,n..|i    111.      Lull.  i'i|'l s     ri-.,!,,    ||,,       ,  niis,'     n    ,.ti 

Siii'li    .1    h-.r   i.H.  Is   .1    |i|ill\     |.i-..l.l.  Ill    III    lis  Hi.        (,..|,|       (.i,;,|       nni'il"  r       :■    ..lit        Iw.i 

r.|iii'\.il     rr.>ni     Hi.      n-lil   .'I    \v;!\.     U^ .  ■     ..|  I li.    I     |iri'     ainnini  :      lal.    i;.'     Irrcs     ci.ii- 

Hiii.'     ila\-"     r..nlinn..ns     l..li..ii|-     li.  nit;     |.  -  siii,,!,      ij,,,     „,,|^|     i,,,,       jaiiisl     wlncli     Hie 

.|iin'i.l     t..     liini-      il      III     Hi.      uiiinii.l.       In  iii.iii.il;i  nn  i.l     is     |iill,i|         Tin      lall  nils. 

I'liaini;;       ii|i'  r.il  h  ills       nati\.s      \m  r.'       iis.ij  .•\\inL:    I.,   imliil.  r.  nl    I'.ini    ii,.|(|.   :i'      I |m|iI 

.ilni..st      .  \.liisi\  .  I\  ,      .111. I      allli..n:^li      li.iiiil-  ll■|^^ll    \ii\     i.is||\     In,     a    liii;li    wi,,i.    ami    as 

I'  IIiiil:     uiHi     |iiiiiiiIi\i     I. ...Is    iiia\     s,.ni    In  H1...1    i.n    Hi.     .,|-.    ..T   Hir  el.  a  i'iiil;  iialiiialK' 

I.H'k  1  \|i.    Ill  l.ill.    Ill    lllls    nislall.'.     llullaliV.  I.    111     lii\\;:li|s     Hir     lli^lil.     lilliilv    mil.'     Illll.s 

u.is     I. I     II.     II.      I'l      .  111.  1    111.     nil, ill!..  mil     III     ..     Iiiiiiili.  (I     Hi.  \      '    '|.|ilr    ari'.i,s    ||ic 

ami       I'lii  .i|ii  r       than       Hi.        innrli  \  .iiint.    I  in.  I.lk 
lll.|||.|■|l      III.  III..  Is.        \s      this.       laii^r      tii.s  As    Hi.     (,,,|,|    (.,.,s|.    fi'.,.,i    II,    |„.t.    iiiiiist 

avii.i^i    I     ali.inl      twi:it\      l.i     111.      ,1.1.      .'I  ilnn.il.,    is    \iiliiall\    a   l:Il:.iiiIii'   iiii  1  nlimisc. 

ri;.:lit   iil-wa\ .    ami    almnl     I'l    a.  i.  s    |i.i'    nnj.  I  li.    nii.l.  1 1: 1  n^  Hi  I  liri\ .  s  ,iiii,i/ 

hail    t:i    h,     el, an.. I    ..I    all    \ .  •.;.  I  1 1 1.  .11.    this  ni-l\.       S. .     nnirh      ,.,     that      it      The  i;ver. 

encriiachins 

initial     I  isk     III     its.  II      uas     a     st  n|.i  ii.l.iiis  1,     n.  ...      ,ii'\      l.,     .-nt     il     li.i.k      \'c>jctatii>n. 

mill.  rtakniLi.  ali..nt    tivir.    ,-,   \.,ir:   .ilinrvus.' 

'I'll,     h  llnii:   III    III.     Ir.     -    an. I    tin     ('ntlni'j  Hi.     |>.  I'lnaiii  nl    wa\    nnis    Hi.    risk   nl    !i.  im; 

(il     till      hiMinaiil      nmli  I  Ljiii\»  I  h     w.is     ,ii,|\  1. 1. .It.. I    ...it     willnn    a    \ri\    sh.iit     spac     nl 

n:ii  .      :i!lil        till         ..s|,st.       h.ill        nl  tillii.        ■i'hils     Hi.  \|..   Ilsc     nf     cIl.liniL;     dnis 

Rum.-Jy"^       t!i'       unik.         \\  h.  n     liinii-lil     I. t    .ml    \mIIi    Hi.     initial    .i|i.  1  .it  inn  :    iii.iiii- 

Hi.       Uliiiniil      till       \i-.latlnn     hail  t.n.lli..       nl       III.-     ..jiili      sn.ic'i        Ihl'.ill^li      Ihr 

In     h.      ih^lrny. '1.     as     it      wa-     lis.  l.ss     l..r  jiiiilIi     i-    nn.i\  m.l.i  M\    r\|iiiisi\.    :      m    l.i.'t 

c'liiisl  I'liit  iniial    |inr|ins.s.       'I'li,      lar-r     li,.s  it      i'.|ir.s,  III,     a      prni nt      it. 111     in     Ihr 

VM  IT     s|,|,l ,     h.ii  k.    I     1.1     |iii  I  .  s,     |,||,  .1     ,,  i.l  wmkiiii;    .1  -I ,. 

lir.ih      which,     n\iiiiL;      In     tin      \\i\      clnnat.  .Xsarnh     \\  In  n   sii.h   ,1   .  .  .mil  1  \    is  n| .| 

an. I    III.     wnn;l    li'iULi    L:iiin.    n..ii|ii.il    lin...  n|i     li\      iaih\a\.     a      |ii'imii-     linn     |s     l.ml. 

'I'hi  II     r.iim       i.ik..nin'j      with     I  hi       -liiiii|i.  I'Apiiis,       is      k.  pi      ilnwn      I   .      lin       Inw.st 
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|>'i^il'l''    .11 nil.    till     (|il:ii"ii^    (•■liuwihi.' 

tlif  |p.illi  .1  liasi  r.  skI.iiicc.  i-cdiicinL'  '"iilli 
^^iiiIn^  I"  till  riiiiiiiiMiin  :!->  'AcII  ,i^  ills 
!•( i;,ii.|iiiL'     !li(      I  l(  rill  Ills    111'    niiAaliin      ;imi| 

L'I'.lili   ■  I'lli  II.     :ls    llir     r;lll\\;i\     s(|||,s     ilo'.M, 

^11 II I  till  I  I'lllir  i^riiM  s.  I  hilini  ill  ii\  I  iIi.iiiIihl; 
is    I     kill     I        li;inil    ;iiii|     11,1      hill'     K     11  liiiilt 

I'l-.ii'iii  'ii> .    rills  |ii.iii\  h.is  111  I  h  iiHiiiii  ii. 

I'l  till  liiiisl  siirri  -^liil  :ijhI  n  llllllli  r,ill\  1 
III  i  111-  I  'h  111  ->  ills.  (  ,ill,lii;i  ;|liil  Allsl  l;,il;i. 
Inn  It  li..  ■  lis  ilravvlMcks  :  n  ,iIi-iiiiil' 
.ll^^:l\  s  is  i  \|i.  ii  <■.  iis  I  iliiiii  iiisl  imIi  ii, 
a    siilisi  ijiii  hi    i-||,i|  •,  I-, 

111    III''    I'asi     111'    llir    (mill    (,,;,.(     liailuav 

llli        l^llllllll'j       |il  III!  II    Ir      H.is      "    I'llst       iMisI    : 

i.isl     iiisl.          'IViii      il     inaili      III, 
A   Wise          .    11 
l>,,|j^^  'nil     l"l'     ciilislMiil si.iriiwhal 

lii'a\\.    Iiiil     llii      \\isi|iiiii     III'     III,. 

]">yi<-\      has     hull      |iislihiil     1- |ilitil\      li\ 

lisiills.        \,,    MiMij,  ^     I   \rii  iIiiil;      I      ill     .■)(!    nr 

'■iliMs      I.I     a      liss      r.iiliiis     Ih.in      .-i.-id      111  I 

"''■'     |M  iiiiill,  ij.      > hia\\     larlhwrnks 

'"■'•■liiir    iri|ii|silr    at    |ilaris.    whilr    si, in,     ol 

thr  1  iiiliaiikiiiiiits  all    III   l.iriir  |iro|ioil  imis. 

Till-    rails,    ui  inliiiiL'    ."ill    111.    |iir    \.iril.    .in 

laill    ll| |llrssii|    si.,  I    .,|ii|ii|-s        \\ I    vv..,., 

iisi  Irss  (vliiji.  lliiiT  :s  a  ciiiiiiili  ti  .ihsinrr 
(if  liiiiliii  liisli,  s  111-  hni|..^is  rrmii  niirriiil 
of     Ihr     hill       In     thr     nth,  r. 

.\ltliiiii:jli  a  IiIliIi  I'l.iss  i-aJw.iy  «as  laiil 
(liiWM  llii  riihstiiii-liuiial  c'lisis  win  in  iiiii  il 
a|i|in ci.ilijv  In.  i\|.|iisi\i  risiiit  In  iialiM 
l-iliiiiir  anil  im  I  limls.  On,  sian-hiij  lln' 
i;i'nil.  Ill  \  (Ml  Inr  strain  sJiumK  .ami  nthrr 
lifii\\  .aiiil  i\|iin>i\c  innli.iniral  a|i|iii- 
aiins  laniiliar  to  siinil.ir  winks  in  ullii  r 
pails    111'    thi     ui.rlil      all    lucaiisi     tin-    iii  i.;iii 

iinil    iii^    ciihli-    \\ays    ami    nuaiis    uf    i| o 

lliini:s  vMi-i  t'liiniil  t,,  h,-  i|niikrr.  In  Hi  i-, 
ami  rliiaprr.  .Sin-  uas  tin  -•mil  nimiMil 
'"'III  lliis  inltniL;  In  Innli!  np  that  i  ni- 
li.iiikimnl.  as  is  tin  iii\  analilr  rule.  'I'h,. 
fiiiiiH  I-  \(as  iliiiiwn  111  ,.ni'  s|,|,..  whih  Ihr 
matciial  ri.|iiii-i-(l  ti  hlj  ,i  di  pn  ssnni  was 
takrii  fi-iiiii  ;iii  adj. .11  nl  haliast.  or  •■  hur- 
riiw  ■■    pit. 

'I'lir  1  iiLiiiitcis  \vi  i|.  jiandicjippcd  si  rioiisly 
Iiy  Ixiii;,'  ciiniprlli  il  til  fiiitv  ivcrv  uiincc  nl' 
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ni.itriial    riipiiivil    I'nr   thi     iaih^.i\    fii.m    thr 
I'.iilln  ad.    \v  hi  f.a-    il     was    liriinjlil    |i\     ham 
III     Ihi'     piiiiil     111'    riiiislnirl  inn 
np'iii  till    III  Mils  111  iialiM  s.     (In      ''  ^ 
nil.     ..nasi, .11    I  111     1  iioniri  |-  w.r 

ill  SI   llhillL:      III.       nil   Hinds     \s  hirl 

liid    111  I  II   .iili.pli  d    In  ,1    pail\    nf   inlii-i  sti  il 

-'  ii'li  nil  II.  aiimmj    \\\ was, in  Aniinran. 

'rill-  kill.  I-  w.is  laniihar  vvilh  tin-  pinn  diiir 
l"lii|"|  d  ii\  raihi,i\  Innldi  1  .  111  his  nw  n 
cniinlrv,  and  tli.it  linm.in  In  ads  shnnld  In- 
nli''sid  fill-  ti'.iiis|init  piirpnsis  pi  ipli  \i  d 
hnii  kii  Ills  .  Ill-  n  III  (Il  d  I'm-  a  I'rw  s,  mnds, 
•  ind  Ihi  11.  ill  trrinnii  d  In  snU  i-  w  hal  In 
Inni  w.is  a  ipiaint  pii//lr.  hi-  liiid  thr 
Im Ml.ililr    ■■  \Vli\   '.'  ■■ 

•  >li  '■       lii  rai'si        t  III  Ir      was      nn      i.t  hi  |- 
".■|\    '  ■■    was    thr    II  Inrt. 

■■  \\'hal   '.'  ■■      1  |ai  nl.iti  d      t  In-      .■.slnnishi  d 
Anil  iir.in.      '•  Win  n"|     th,  ir     any     anniiaU 

hi  .rsrs.    niiilrs   1  -r   n\i  n  '.'  "" 

"  \n  !        ntnrtid    111.     rnijimii-    lilamlK. 
"  Only   snaki  s   ,inil    ninsi|iiitni  s  1  " 

I'lii      A ir.in     Was     m.nphissril.     Jmt     lir 

disinissid  thr  (,i,|i|  (,,..,  ;  ;|^  111  1111;  a 
"  (ml  diirm  d    rniii.l  i'\ . 

Thr  ilisaiKantaLir  nf  hnildiiii:  thr  r.iilw.iN 

In. Ill    iinr   .  ml   nnl\     \\as    that    as    rapidix'   .as 

•■|M     I  iiili.inkimnt     wa-     raisid 

Ihr  rails  had  tn  In  laid  i.\rr  Suhsidence.s 
,  .  ,      ,  and 

It.     nil      inlrrval      In  m^      prr-         Wa.sh-outs. 

nnilid     In     alli.w      siltliimnt 

tn    takr    placr.        Inasniiirli     ;is     thr     lartli- 

\\nrks    wii'     limit    nn    tnarhirniis    yrnimd. 

allliniiLih    Ihr    drprissiniis    w  rir    drainrd    as 

far. IS  prartlrahlr.  and  thr  li.dlast   was  littir 

liiltri-  than   Inain   nr   silt,   snlisidincrs    w  1  n- 

finpii  lit.       Will  n  thr  Wit  srasiin   s,t    m    thr 

m  w    larlhwniks   siiffrnd    hiavilv  .at    places, 

•III'    soil     Slid    iilliir     liriiiir     washed    awa\. 

parkin  .      Iiiihlly.      nr     spnailmt.'.      thii'rln 

prnihlrinu'  nmillnlls  ■■sink  llnlrs.'"  I''lirlhel' 
dmnpnir  ami  liallastm.:  Ii.id  In  he  e,ii-ried 
"lit.  Ilie  nielals  lieiiii:  lifliil  With  j.ieks  as 
the  hall.ist  was  lamped  liemath.  Tn  make 
matters  wnrse.  .as  the  line  .apprn.ielied  th'.' 
iXiild  district,  tic-  mines,  instead  nf  slnppini: 
their     iiiiitcn.il     nvir     tin      mute     fnllnwed 
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111  lipli'    III!     ((Hiiiii!^    Ill     III!      l;iilvv;i\,     l.iiiilcil  ^ii|i|ili  111.  Ill    I  III  n    nil  jii^   111    1  \i--li  liri  .       'I'lir 

it      .-it      Srkiillill      :lllil      il'    |i;llrlliil      ll       In      llii  w.iuis      llnlii       llii       rl\lli-..l      |ii'llll       i  i|       \  li  u 

■  Mill I.    \\lirnr.      ll     \v;i^    1 1  :i  1 1^|  ii  .1 1 1  1 1    ii\ii  iiil.iiiiK      u.i.      iml      |iiiiiiil\.     ;i  \  .  I  .il:  1 1 1^:     a 

l:iliil.         Till       I. .nil      u;is    ||i:il     llii      imiIIm    iil  .Inllniu     { n  I     il.i^      uilli     ;.ll     liiiiml.     IhiI     IIh 

Mill    iihl\     liiiMIni      illiikril    \ulll     l;llUv;i\     run-  ii;lll\i     «a.    |'irliilU     ^illl^lliil.        Wllill    iMnk 


MSIIM,      A      HKIIH,!        IN       Mil        l.iUI)     l  OAST      KAUWAV 


sti-|ictii)ii.-il    inatri-i;il    lur    llir    lim.    lint    aUn  was     m     lull     ^vviiii;     ICOriD     niti\cs     rmiiitl 

villi   i;i">il'-    fill'   till     iiiihi -.  -|iail\    I  ni|ilii\  iiHiil.    r.'.ddil   u\    whnin    ucii- 

A'-     III!      laiUiav      |MiMlialiil     tin      |nnL;l'  I iii iiillIiI     in     rimn     I.aiins.       I'linn     llir    n.in 

till       laliiiin      i|iir>liiin      ll.  iMiiii       siinii\vlial  |i|iliiiii    ..I    tin-    iail\va\     :ln>    xa^l    .■iiin\.    ur 

iiriiti  .      'I'hi    ii.ii.l    I.   |ira(li.all\    li  iiani  li  .■-.  tli..-r      who      |iii  li  iii  1 1,      uirr      it'sIoiiiI      to 

Wliili      laliiiiii'     «as     iiri|MiN~ilili  .     iMn     ll     ll  llnir     lionu  ..      'I'ln      naliMs     |iio\iil     to     In- 

liail    liirii    a\ailalili-.    rioiii    iiioliMs    ol    in. I  Li-lil\     ml i  IIil;i  lit .    anil    lor    llir    nmsl     |ia|-t 

anil     III!      -.iLri  |il  iliilil  \     111    III!     winir     man  ili  \ .  I.i|ii  il    mtoH.io.l    «.iikm.ii.      'I'll.  \    \\rri' 

to     III!       (ll.  ailid      mill'jillon.     illMasi..        So  arronilii.iilal.il        111        \Al'j.f       rallili--.        ^vliirll 

a      ii.iliM       nmiilmi;      rani|iai-ii      \^a.      iii-  .i.^iim.  ■!      sin-li     |iio|i.  ,il  i.ui..      «il|i     ..  laiid 

aiitinral.  .1.      'I'll.     Di.liiit    (  oinim.Moa.  r.  ol  i-.m.    ol    «ill  llialclii.l    IiiiIn,    a.    to    -.iionrst 

till    Hiilisli   \\.-.|   . Mill-, 111  rolom.s  111.  iilal.il  |iio.|»  loll.    iialiM     \iII.il;i.. 

a|i|Mal.      lor      l.i  li.  niii  r.      I  Iiioiilj  Imiil       lli,  ii  'I'lii      iii.jio,  .     |i|-,i\,.|     liart.ilil.      .mil.     mi 

r..|i.  rli\ .     ll  11  ilorn  ..       Al    lir-l    llii     haiv.l  ill.     wliol,  .    w .  n    iml    so  ki/y  .i.  Ilio..    I.iuiiil 

":is   nol    \  ,  r\    iii.|jirm.j-.    Iml    a.    tin    iML^ror.  in    ollur    |iarls    o|     ||i.     ronliinnl.      S.|iiai|s 

l.armil    lli;il    Ih.     Wlnli     Man.    moin  \     u.i.  ol     nali\..     \m  r.     iliill.il     In    .ul     a.    |iolii- . 

Mrlam  ami  riLiiil.ii,  anil  llial   lair  1 1 .  al  m.  nl  ami    ll,.  \     ki  |it    \a\\    .mil    iirij.r    in    a    |irilri-| 

"as    mil    ll    (Mil.    \\\ti\r    -o.k!    I I    wjs    pro  m.inn.i.      Onr.     a    moiitli    tin     hIioI.     IoiIiiih 

^iiliiL    llii\     air.|iliil    III.     o|i|ioil  iiiiil  \     lo  |io|iiil;. .  mil    linril    ii|i    loiinil    III.     inoimcrs 


rill-     RAILWAY     I.W  ASION    <)l      11  ii;    r.OlA)    COASr     in, 


II 


il.    i;.iil\     In  .li  lU.  il    .mil    (In  -s.  .1    ;is    il    h 


ik 


111         \Milk     \\;l>     III     |i|ii|^l' 


Il  II  .         Ill      llli       lull 


l.ilili     ;nii| 


I  r\     .llilili  rl;lli|\     iiw  III; 
III        r;llKv;l\        III  III  I       ill 
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lull 
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'I'll!     rciiiiiiii>san.it 
iliilil  \  .      Ill  III  111^      III 
I    llii     hiiiii'  :iiiii\    III'   Imlris   Ih.il    li;iil    In 


mil         w  ;is     :i      III  ;i\  \       n 


iti     a     n  Lin  Nil'      " 


II  null  nil     .|iii  III        I,,'    liil.       Itiil     III. 


II  lllllljrllli  111  ^      VV  I  I  1 


I. III! 


Iiii     lliiir    l.il 
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II  hi  iisiiiiis    I  \  rr 
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A! 
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111    I.iiiiIiiil;    -iI     .'^1 


ill  II. il.    ;ihil    oil 


H  r     III  ri  ss.i  1  II 


111  111     k. 


lull,       li\\  111 


111     llli       ;llis, 
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:lil    li.iiii    Kii-kiiid.      •|'ln 


ill  III     (i|        liirllll  |i 


Urn       iiuisl 


liiiilili.     lull     lliis 


i^hl  u  :is  I  \ii  1  ihliLlU   Ik  .1  \  \  .  iii;iii\   iii 


lull 


ill  .l\v  li:i('k       v^  llli'll       I'lilllil       hill       Ik        I'lih 


\     llli     liiiii     lliiA     Will     |;iiiili(|    :il    .Sikmidl       |i.is 


Tl 


iislml  mil  s.        Ill  iw  1  \  I  r. 


:l  \  lilt;      men  .isi  i|      SI  \  I  II        dV      I  I 


llci,       llllil 


llils      lialnll 


;lll    Idlil      111       .irii  rli  il     111.      |il.ii;n  ss    i  .1     llii      I   illui 
Il  II      hiiisl       ail\i  Is,  U       IIliii       Hi,       kil ,. 


.S,  M  r;il 


lliUlsK        III      liillIK  el  lull       \\llll       slid 


1     (■(■in         \M 


ks     (Il  l;i\    (  iisiii  il    «  lull    ilii|ili(ali     (111 


hill 


llcllis.      sl|o;||.       silll|l.      mill       ■ I        llir       liisl        lll.lllllill        \\(H         IlllllLI        lilllilll 


Il       I 


Il     lliiliii'    ;lllil    shlj 


I      si, ,,,,„, I. 


11     ialh\.i';     u.is  :iii|ii'ii:iclilh 


'l\nkv 


A     \,ss,  I     kill,  h     Willi     sii|i|i|iis     jiiit     mil  As   II 

liiiiii     l.i\  1  I  |iiiiil     nhci      ,\ii\      11 Ill     \\|iil.        111    j.Mi'illi,    liisI  SI  rim|..  imlii  ,il  mil  1,1    ii.|ti\ 
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llii-.|i||ly     Id     the      wliili-      iii\:i>li.ii      liir: • 

III. null  ^l.      III     \|.iil.    1!MM».    Kiii'j    I'r,  ni|><  li 

I'Msr       III        I',   III   llloll.  'i'lli        iIk- 

""*!!       .,  ^lILrl .IT,;,,!      hk.        UlMllI-,. 

Ki'belliiin.  'I"    '  iilmim  i  r^    winkiiiL.'   "H    tin' 

;ii|\  .nice  \\  mk^.  i  n'  <  wja'^i  i\  hi 
SlirMV  |-r\l-|ii||  VM.lk.  \M  n  llrMlliii.  wlilli 
tlir  111  MliK  s  llii|iolti  li  llllo  I  lie  ((illllt  l\ 
f'li'  till-  I  nil  i|ii  i--r.  1)1  II  .lull!:.'  iiii\i.iis,  II 
tii.it.  il  tiiuaiils  tliii-i,,i^t  i.r  III!  Iiiu'  iMiiiiis. 
Till-  Niir\i\  illullli  '  Is.  i-i  nil  lllilllli.'  Ili;il  llir 
IIMii:.'  «:is  Miliii  u  hat  I  n\  l.il.  s|  urk  In  tin  if 
UTiiiiiiil.  iMil\  ti.  rrliral  will  II  IJiiv  liariiiil 
till-  trill-  siaiiiiii-aiir,  I.r  till  i.iit  liii  ak.  I.r 
til  lir  illiMii  ill.  Wi.ik  at  Ihr  railliiail 
was  tliriiun  all  M\rs  ami  mxi  lis.  Iiii|ii.rla 
tiiiii  (.1  l.iliiiiir.  rs  jr.. Ill  tin-  ailjai'i  lit  tiiri- 
torirs  Has  st..|.|.ii|  Mniiiiiaiilx .  tlir  vu\irii- 
111.  lit  fi.iniii.'  that  ii|...ii  111  iiii:  laiiiliil  tin 
rilTuils  llliallt  L'li  i.Vir  t.l  tlir  lllilil\.  riic 
liativis  alnaily  iii  ciniil.  A  im  lit  win-  cinii- 
iiiaiiilri  ri  il  liy  tin-  inilitaiA  ant  liniil  lis  tii 
ait  as  carrirrs  f..r  tlir  trii..|.s  si  liclrd  for 
tlir  fiirci-il  iiiairli  t.)  (  i.iiiiiassic  ti>  ({lull 
tlir  out  lin  ,ik.  'I'll.  IT  was  a  Con  1 1  iji  t  c  (lls- 
iMViiiiisaliiiii.  .111.1  I  \  I  r\  t  liiii!.'  "Ms  lin)iit,'lit 
t.l   :i    staliilslill. 

Ill    l.s'.t'.i.    |,iior   to   till-   oiithriiik    of   tlic 
\v.ir,   Mr.  Ir.  ill  lie  .Sjn  If.  .iii,   ulio  jiail  taken 

o\  IT  I  III-  ri  Ills  of  raihv  a\  hiiilil- 
I  he  (lold  .  ,  I  . 

Hoom  "'^'   "I" '•''"'"■'   n|"'ii    till-   rrtin- 

nii  lit  of  Ills  f.it  III  r.  ami  u  lio 
iiilnritid  tjii'  iiiomrr's  i  lit  liiisiasin  in  a 
\ii:iiroiis  railway  r\|iaiisioii  |ii.|ir\  for  tin- 
(lolil  t'oast,  iiiatiiriii  plans  fi  ■ontinn- 
nil,'  iiiirtliuards  fn.ni  'l';irk\'a  t.  Coo- 
inassic.  Pros|i(rli.rs  sr.  .iinni.'  tin-  coiintrv 
north  (if  the  (Mstint:  L'l'iil  ihslrict  h.iil 
ilisfo\-( ml  fiirihir  ili  posits  of  the  \iilow 
III.  lal.  Mr.  .Sill  lloril.  |ia\  iiil:  L:  •  n  i.n  the 
spot,  ri  coniiiM  il  Ihr  (Nil  lit  of  tills  later 
illseoMry.  as  will  .as  the  possij.ilil  a  s  of 
de'  I  I.  .pi  Hi.'  ollii  r  resoiirei  s  u  linh  \u  n  l\  ini: 
(lorniaiit.  Thiis  the  monii  iil  \\j|s  oppor- 
tune for  lAleiision.  anil  he  eonuiiiinieati  il 
his  \ie\\s  to  the  IJi^lit  Ilonour.ilile  .Ii.seph 
(  lianilii  riaiii.  \\  ho  was  t  hen  (i. Ionia  I  Si  en  - 
tary.      The   .Ministi  r   was   s\ mjiatlu  tic.    lint 


l;\ten.sion  to 
Cuumaasie. 


a  eoiiiit.  r  fiioposal  hail  heiii  .iil \a need  by 
.Sir  \\  ilh.iin  Masu.  II.  the  (.om  riior  of  tin- 
(.ol.l  (  I..,. I.  f..r  thi  IliiMihl'  I.I  a  line  fn.ni 
.\eil.i.  the  KnL:l|s|i  capital,  to  (  ooiii.iss||.. 
Mr.  (  lianili.  i  lain  aL'l.  i  d  tli.il  a  iail\\a\- 
should  lie  l.llllt  to  the  Ashallll  slrolli,'- 
llold,  tllollLdi  he  sii-.M,.;,i|  Ih.il  sii|\e\s 
sli.'illil      he      iii.ide      i.i.th      from      .\eei,i     and 

'I'.ii  k\\a      lisp,  ,l|\,  |\       to     t assie.      He 

proiiiiMil,  \\hiilii\ir  ri.iil..  vv.is  the  more 
f.aoiirahi.'.  th.it  const  i  net  loii  should  lie 
liliihilak.  n  without  il.l.i\.  as  he  was  fnllv 
allXe  to  the  uruilil  lliciss|t\  of  the  Clltll- 
prisi. 

The  siir\iy  liitwiiii  Taik^va  and  Coo- 
niassic  Was  nndeitaki  II  li\  .Mr.  l-'rcdcnc 
Sill  Iforii  pi  isoii,.l|\ ,  and  he 
started  (lilt  with  one  assis- 
tant and  lift  \'  nain  e  jioiti  rs. 
I'ideTiss  u,is  found  to  lie  even  more  dif- 
tieiilt  th.iii  it  h.iil  liien  liit\U(n  the  coast 
and  'l'aik\\.i.  It  was  an  endless  tramp 
lliloileli  II  succession  of  e\  il  swalnps  and 
di  Use  |iiii._'le.  while  tile  rainfall  Is  tirritic. 
I-  or  .'i  inches  of  Water  In  uil'  Iin  III'  nil  alls 
iincommoii  in  a  siuele  "tropical  shower." 
There  was  not  a  siiiLrle  iiatnc  track  to  help 
^Ir.  Sliilford.  Ills  compass  was  his  sole 
uuidc,  and  he  hacked  and  Inwed  his 
path  foot  li\-  f.ii.t.  In  order  that  lie 
should  Hot  lie  impeded  in  his  reconnais- 
sance, the  pi  isoiial  impeilimenta  had  liecil 
ndiiceil  to  the  scantiist  necessities.  Ni) 
camp  outlit  \\.\s  carried  lieMmd  a  fi  \v 
iil(  iisils  for  the  pripar.ilii.ii  of  the  hmd. 
and  to  lillir  and  hml  the  drinkiiii.'  \Mitcr. 
-\t  the  end  of  the  day  a  small  clearing:  a 
hw  fill  in  circuniferinee  was  made,  to 
allow  the  camp,  such  as  it  \\as,  to  he 
pitelied.  while  the  m'ouiid,  with  its  daiiip 
pill  of  rottmi.'  \  I  fetation,  constituted  tluir 
conch. 

This  cN|iiditii.ii  also  met  with  niisfi.r- 
tuiie.  Mr.  Shilfonrs  assistant  was  struck 
down  hy  hlack-watcr  fc\  er  lieh.rc  tlicV 
hail  |ieiiitr,itc(l  f.ir.  While  this  ncon- 
nais.aiicc  was  In  mi;  ilrixiii.  i  he  Ashanti 
War   broke   out.    alt  lou.li    the   jiaity    were 


TNI-;  RAM. WW   i.\v\si()\  ()i    rm-;  (wn.n  coast    ji 
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'"'■"■"■''■    '""nil.'.    li.irUihL...    ;,i,(l    I,.  uihL..    1,1.  Ii .ti,.k.      III,      li, , II. |„.il. ,!,,,,,    , ■!,,,, .J,  ^ 

"■"I""      ".i.^      II,I(,i|m|,     Hi,      |,,iI,i,I,Iii,._.     ;,i,,|  u,i,       |,,|,,,',,|      |,,„,,      till     i,,     L.",     |„i      t,,i,. 

"""      ll'.-lll.      <n,||,(|\.        I',.||||I,.,I.    K      I., I      III!,,.  ;,,,,!      II,,       ,||,,.|      u,,.     1,11      ll,,l,„,lljl,   l\.  I'll,. 

'"       '"'■■'!'     'I     ""       V.IILJ.^HI,,      1,1      III,       l,l„Ml,.l|.  I,,.,M,.I      IN.,,    1,11,.    |\       |,,,u      ,<„,|,|      !„       I,r,„|,j|,| 

"■'''•"-■      "li"      .M.I.I, IN       ll.,,l       I,,;,.-.,,!      ^,1  l,|,    Ulll.    ,  .,.,     .,l,,l    ii,.l.i||,  ,1.       Ii,  t,.iv    i,,.-,i,\ 
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*■ ■'^-"-     '''!"■   I'-'i"    "•'-<   lli.il    "I"  II   III-  iiM.iillis  !,:i(|  ,|m),.,,I  III,-  li.-ifl  .,f  III,.  hintiT- 

■''     '■'-'    ^■iiiK'l    l'r.iM|Ml,\    ■■M|,il;il    !„■    u:is  l.,,„l   was  II   lliniiil.iiiir  |,i\,.  ,,r  MchMlv. 
^'"■|"'-"l  i"  l!i"l  !li'-  Kii-!nIi  li...,l.s  III  |M,s-  Tiiciv   u.is    II,.   pause    In    lailuav -l.iiiliiiniT 
'""^'""-      "'    liiiii^'H'   "ii-   III,-   lli-st    Kiiolisli-  ,,|„-rali,,iis.  Til,    S,lM,ii(li-'l'ai-kua.(  ,M,nlassu• 
"'■"'   '"  '"'"■  ""— li"ii-li"lil   Ii- S,k,,ii,li.  Mii-\-,-\-     Iimmiil;     1,1,1      vYith     a|.|.|-,,val.     the 

Ills    ii,,illnvai-,l   ilasji    In.in   Taikwa.   si>>iii«  a.Kaiic,    l,>    tl„-    loini,  r   ,a|,ilal    of    .\slianti 

'■III    III.    la\    .,r  III,-  .■,,iiiili-y   f,,r  til,-  i-ailu.iv,  uas    ,-,,iiiiii,ri(-,il    in    .luiir.    I'.IOI.       Kij^lilc-ctl 

liii.l    lak,  II   al..,ul    Ihi-,-,-   u,,-ks.      Tl„-  siirv.-y       n Ihs  hit,  r  Hi,-  railuay  iia.l  |h-ii,  t  r.-ri.-d  to 

"'"-    "''l-iiii"'     ".-I-    ■•■.iii|mi-,-,I     uiHi     llial  Ohiiassi.    m;   niil.s   l.,yori<l    Taikua,    liavin« 

iiin    .i',    .\, -,-,-.-,    I,,    C-,M,inassi,-.    aiiil.    1,,-in-  a,l\  ari,-,-.l  al  Hi,-  rail- of  1,'  .iiil,-s  |m  r  nionlli, 

l"'""l    l'i-'l<nil'lr   fioiii   iill    points   of   VI, u.  ulii.-li.  I„,,i-„ij:  in  iiiinil  Hi,-  iuavv   ,-l,ann« 

II    ir,-,u,,l    olli.-.al    a,-,-,-ptan.-,-.  an.l     laHJiuoiks     wliicl,      ^^vvi■     n.-c-ssarv. 

Til,    ,iv,i-||ir,.u    ,,f    l|„-   .\slianli    kinu  ariil  .-,,iist  ilnl,-,|     a     strikiiii.'     p.-rfornianc,-.      In 

Hi.-     pa.-ilicalioii    ,,|    tj,,     ,■,,„, iliy    aft,  r    its  S,  pt,-nil„  ,-.  1  no:!,  1 1„    ,,l,j,.,.|  ,v,    uas  nai-licd 

a.l.lilion    to    l|„-    („,|,|    (,,a.|    ,  „al,l,-,l    tl„-  Coomassi,    u  as  1„-,„,J||  .nhirailvNay  coni- 

coiislriK-lioii     of     Hi,-     i-ailu.iN      I,,     I,,-     r,-.      ni,-ali,,ii    uiHi   .S,  koii.li   on   tlir  coast. 

sum,, I.     aii.l     III     .Ma\.     I'.IOI.     Tal-kua     «,-is  S,,    far   as    I.imIu.s    ai,-    ,  ,,n,-,  ni,-.l.    Ih-mw 

Imkcl  t.i  III,-  .Miasl.    TIh-ii  Hi,-  ,l,-\vloi,ni,ii<  woiks    ,,f    lliis    .-liaia.-l,  i     u,i-,-    n,,|     f,„,ii('| 
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II' !■• -.^arv  .       'I'lii     iihinI    iiii|"  •!  I.iiil.    jn  i  li.ii-,. 

Is  llic  Am  '•Ilia  l!i  iiIl'i  .  cm  llii  In:'  li 
llli.  .  I'.l  mil.  X  III  I,  irjlli.  V  irli 
lulls      fllilli      'I'.il  kl^.l       til      I'l        ll  ,1. 

'I'liK     liriilu'i       li.i,      l.iiir     ~|iaii-. 

t\M>    a|i|>rii.ii'll    1  aril    ol      l.'i    I.  .  I.     I     i.NI 

fill,   ami  a  iiiilial   span   nl    I  Ml  |i  i  I    n>|iii' 

tiM  l\  .      Till     .  I,  ,1 1    I  111     iiiaiii    Iiil:   --iiaii 

«  IS  lal'iiid  nut  cm  (111  ii\  1  I  liaiiL'  m'  laiili- 
Ic  \  1  r  s\  sti  III.   I  111    -. |iaiis  nh  1  ll  111  |-  siiji    111  ills,' 

iisiil    as   aiiilii'iaL:' s       TIm     IhuI^ |    tin- 

lialf  t  lirimi.'li.  i.i  t  iuiimJi  "  I  \  pi  .  sijp|ii.rti  il 
llpim  inliclili  pills  M>  lilt  III  IiiimIiI.  'I'Iic 
III  \t  lart.'(sl  liiii|i,'t  Is  tlial  aiiiiss  the  llmii 
IllVcr.  till  liiain  spall  cif  wliiili  has  ii 
l<ii::tli  1.1  i:.iP  I.  .  I  All  llic  small.  I  linclucs 
arc-  111  a  |ii  iinam  nt  cli.uactir.  wilh  con- 
cicli  pill's  ami  aliiitniiiits.  and  stci  I  |il:it(' 
^.'irdc  IS, 

'Flic   rcillini,'   stuck    is    ..f   tin-   latest    fxpc. 

Tlic'   lc>ccmiiiti\  1  s   fi.ll.iu    till     Itiitisli   .|.sii.'n 

"Itli     Aim  iicjin      i-iiw-calclii  r 

ir.^l!!'"""''  ■""'  •"•'""ii-'I't-  Tl,..  must 
[Kiwi  rfiil  (  iiL'llics  arc  of  tlir 
4-«-()  class.  aiKJ  tlnv  liahdlc  tiic  tiallic 
hctwcili  Sikoiidi  .'Hid  (  iMiiii.issii'.  To  pro- 
t(<'t  tlic  l-'.iiri.pian  diiMis  frmii  the  sun 
and  rain  the-  roimiy  i.ili  is  lilted  with  a 
doillilf  roof.  'J'lic  co.icliis  arc  of  the  ctld- 
rorridor  p.itti  rn,  npliolsti  rc-d  accordinj,'  to 
the    class. 

It  I'oims  as  a  surprise-  to  tin-  str,-iiii.'c-r  to 
the-  (iold  (  ciast.  who  Is  I'.iiiiiliar  \villi  thi- 
railuay  t  r.-i\  c  lliii!.'  coml'i.rls  of  hemic,  to 
lirid  cars  titteel  with  kite-In  iis.  s|e  e  pini;- 
l)e  rt  lis.  hat  lis.  and  ot  he  r  liiMirn  s  t  raM  r-ini; 
a  country  wliie'h  oiiK  .-i  little-  more-  than  a 
dci-adc-  aL'o  was  "dark  "  in  the  fullest 
iiite  rpre  latieiii  of  the  word.  Ills  astoui-.h- 
im  lit  Is  e-omplc  te-  \\]ui\  In-  tlnds  that  he 
can  assiiaLTc  his  thirst  upon  the-  "(eio- 
inassic  I.imiteel"  with  .i  liottli  of  liass  for 
si\pe-iii-e-.  or  a  w  liisk\  and  soda  for  nim-- 
|ic-ne-e  !  Truly  the-  adv.incc  of  eixilKation 
is   ra|iiel. 

The-  ine  tainnrphosis  of  \\  est  \fiiea  con- 
stitutes one  of  the-  most  reinarkalile  inii- 
lie  iits    in    railway    history.      In    few    other 


i-cunl  1 1,  s    \\  h.  re     iii.ips    vii  re     lion  evisti  nt. 

w  In  re     tile     r.imlall    .ivii.i'.'is    .is    mm  h    in    a 

iinint  h    as    dm  ihl'    a    \  i  ..r    in 

t.nat   Uril.iiii.  win  re    tin   Ic.iist        ^^  •'"'   ""■ 

Knil«  ay  h«» 

\V.ls  lint  loeldi  11     .lllil    W  h.  le     Ilia  |»(iiu- 

l.ii  i.i   ri  ilmic  el   supre  iin  .    Ii.is     <• 
slldili  n  .iiid  ccmiple  te    a  e  ll.lln.'e    he  e  n  IV  liillLdit 
111    sill  h    a    sin. It     space     c.l     tun.  In     iMiT 

.Si  ki  me  1 1    w.is  a    liainlful    of    si  i ......  hi ,.'   mild 

lints  dottiin.'  tin  she. II.  Ti.ilav  it  is  a 
liii^v  tl  rmin.il  port  »  it  h  sielm.js.  sulislaiil  i.il 
admiiiist  i.it  ion  limldimjs.  a  In  spil.il.  and 
other  atlrilmtes  to  a  liiis\  ^touiiil'  cinlic. 
In  .\n;:iist.  I.^'.in.  t  In  e  ni^im  c  is  e-emiim  m  e  d 
to  carve  their  w.i\  thromjh  tin  toiist,  -nid 
altliont;li  woik  w.is  mte  rriipte  el  l.\  se-areit\ 
of  lalxmr.  a  halassmt:  climate.  ::iiil  the- 
Ashaiili  War.  the-  lirst  lO  miles  toTaikw.i 
Well-  e-oiiipliliel  in  !Ma\.  I'.iOl  a  matter 
of  tliirt\  three  months.  The  oMrllirovv  ol 
Kini;  i'n  iiipc  h  and  tin  re-nltalit  p.-iciliea- 
tioii  of  tin  c-cmntrv  inalilid  ce.n>  t  riie-l  ion 
to  ^'o  forward  iiiore  rapidh  on  the-  nortln  rn 
e  Ate  lision.  (>linas-i  In  iiilT  reached  in  se\eli- 
tein  monllis.  while  the-  last  lap  of  I  I. 
miles  into  leioinas'ic  was  linislieil  in  se  \  c  n 
months  an  a\c|-,-ii.'e  aihain-i  of  (i-;i  miles 
|ic  r  inontli.  On  the  'I'arkwa  <  Mmassi  se-e-- 
I.  .11  rail  laving'  re-iclic-d  1°.'  iiiile  s  per  nioiilh. 
winch  eon\i\s  some-  idea  of  the-  cner^v 
with  which  the-  woik  was  prose  elite  el  wlun 
lintramiiii  llc-el. 

This  acliie  \e  rne  lit  is  all  the  more  re- 
inarkalile when  the-  diliie-iilt  n  s  c-once  riim;; 
the  |icrsonnel  are  home-  in  iinnd.  Tin 
chaiii,'!  s  in  the-  staff  were-  c\  e  ilastini. . 
owini_'  to  sie-klle  ss.  Dlinil;.'  the-  pld(.ress 
of  tin  Work  no  fe\\er  than  ten  ehie  f 
(iiuiiiicrs    were-    a|i|ioinle-cl    in    turn. 

Dens  the-  hue-  pay?  Well,  whereas  in 
l!t().')  the  net  receipts  were-  il.M  .IKKI.  in 
r.Mltlii  111  t  1  .irnniLis  wire  tl.s.'t.T'.'S.  Such 
a  result  proves  conclii-.iv  e  l\  that  Ihe- 
tl  .h.")7.-.'!T  simk  in  tin  railwav  develop 
im  lit  of  tin  (.old  (  eiast  is  prov  iiil.'  a 
lilt;hly  prolit.ilile  llive  stine  lit.  which  Is 
(•ert.-iin  to  increase-  as  the  illimitalilc  re- 
sources   of    till    count  rv    are-    o|ieneel    UJI. 


Till       m    Id   I   Y      IkACKIAYl-K      Al       WnHK 
Th.»   mathuie   l.i),   ,ind    >pati:,   ihc   ^Iti-pcra   on    ihc   i;,„.in,l   .•nd   sti,    i:,c    rjil^. 


The  Labour-  and  Time-Saving 
Track-Layer  and  its  Work 

A     WONDEKIUL     MACHINK     1  OK     LAYING     RAILWAYS     ALONG     GKKAT     DLSTANCLS 

^'l-'-      "f       '111-      iiHisI       ml.  r.vtino  t..    a     rU,^,.      T,.i-    iii.cliaiiical     hack  laMi', 

(^           lie    \  .LiliiiM   lit -.      fiiiin      till-  111    |,niM     lU    \aliir,    J,  inaiiiU    a    cl.ar    nin 

'Hii'liainral     piiiul    of    \  iru.    lias  df    Mvii'al    srurr    lull.s  :       t|i,  ,i     its    loivr    is 

Im.m  the  |„  rfivlinii  i.r   iiiilhn.ls  (ii  II  mnslrat.'d  s<iiii,ul,at    |.c,u  ,  i  riill\ . 

fur   la>iii-    llir    iii.taK.      So   lar  In     ,,n|,|-     t,.     ..hiaiii     llir     iii..st      Idling' 

MS    (.real    Hnlaiii    is    cciici  riicl  (  N|,n  ....loiis    ,,r    its     ulilily     ..|ir    must     visit 

"'"■''"  in.l   tcil,  part  fn.rii  Canada     ami     tli:-     rnitcii     Slatrs.      u|„.|-c 

till'    |,rarti,T    .,f     la.uiii..     sl,,|„is    ami     rails  railuax    ,  N|,aiisi,,i,    ii|„,ii    a    liii;.',-   s,-al,.   i^    ,„ 

uliicli     has    ol.taimd     simc     railuavs    .amr  |,n,oi,  ss.       Haiul    jalioiir    m  \ ,  i-    .-mii,!    coiic 

'"'"      '""'^'-        Micliaiiical      sxstrms      ii<  vcr  u  it  li    t  Ills   sit  iiat  mil  ;      imlalsami     sl,c|„  rs 

"oiil.l    |,a\    li,iv.    iMcausr    tlir    .lay    ..t    1,1;;  aiv  u,  i^lit  \   I,,  liaii.ll,'.      S.i  ..f  mr,  ssity  tlic 

rail«a>    iimli  ltakiii;;s  set  ins  t.i  liavc  iliawii  iiu  cliaiiical  s\st.in   was  iv.ilvi.l 
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'I'll.     !  r;irk  l.i\  I  !■    I-    ini^lilhil    ^niii,  \\  li.il .  .■|;!i.il     l.ii-Mi^    "\     --I'J     \mil:Iiiiil:     iii,i\Im 

aiMM.Kiiii-    1,1   (  (M    WmiM    ml.  r|.i-.  l.ilh'H^   .  I  '.mi   lli.    .iii.l    Iniill..    |  m  r    \  nr.l,   i-    ii.iiil.  -I.  i\i 

l',lli\MI\         lllllilllllL:.  I'        (iliiN        lli.i         1,|\         Jiii  \Milk.         .\i        lih'      ^;llln'       iniir       ll       (ll:lllil-~       lih 

h.ick     iork.     -I    .rk.     ;iImI     l>;llr.  1     r.  M 1 1 1 .1.  I  ■  ■    l..|-  ■jIlll.nliM     nKI„,|i    nl     --li.l     I..    luUillH-,.    liiol.' 

SI    f\   h-C          ll       s|||;|,|\        i|||||||,s       llli        v|,,|„|-      oil  l;i|i||||\      I  lir.HlLjIl    I  III'    |-..ll|||  |\      I  JKlll    Is    ]ll.-.,|l,||■ 
l  III     l:I'<iiiIiiI  :iliil    ;>kn'i  s   I  111     l';iiK   li|"  ill   I  III  III.  I  Mill.  I'     lil:l  llil.il     In.  1 1 1...  Is  :       I  ii.-     l:i  lilii  ;i  I     is 


1111        AiiV,\\ll.     (11        1111        TKACKIA\1K       SHO\VI\<,       1111       (,KA1.1-       AHIAI' 


'I'lir    Iwii   ii:i     lliiii    I.  iiiji.  iiiiiiK     l:;iiil;<.I    np  k.  jil   in  cji  pm  r  liuicli  \i  il  li  act  ii;il  «  nrk  ii|"iii 

.nil!      SI  run  ;|      |i.-i  111.  I-.       ll      1,      ■.  1\      ,-1  III.-   nrailr. 

sk.  I.  lull   hark,   siijliiai  III    I. .I'  Ih.    ni..\ .  im  lit  .Ml  IkmiliIi    tlir    hack  las.r    iiia\     ilillii'    in 

III     r.  iiisl  lucl  I.  iiial     lialiis     an. I     mat.  rial     In  liian\     il.  talis    nl     ci  uisI  riirl  ii  iii.    Ilir     liinila- 

111     limil.      'I'lii     Iraik    lias    In    In    n  .iii|il.  1 1  il  IihiiI.iI    (Iisimh    ami    |  i!lliri|  ili  s    nl    i  ipi  lal  li  Ml 

i\     hall. I    III    III.     i|sii,il    ni.anii.  i    li.  I. in     ll    is  ar.'  rmiiiiii  m.  i  \ci  jjI    hi  mu    iiislaiicr.   \\liirli 

illi-.l   f..r  i.r.lni.ii'N    s.  i  \  i,-.  .      Mill.   lp\    laxiiiL!  I    --li.ill    il.  sriilir    lalii'.       It     is    a    riiinlil'.iiis. 

li.     III.  Ills    III    tills    inaiiii.  !■    til.'     sa\iiii^    in  li  i  ml  i.  n  n^     |.i.i'r    nl'    ni.irliin.  i\     I'aiaiiil    mi 

iiiiiian  miisrli  .  |i|i\  s|r,i|  ,  M  it  ll  HI.  ami  lal ■  a    Ikil    car.       .\l    lis    |ni\\aic|    .ml    Is   a    .^aliliy 

11     III.-    Iir-I     iiis|am-'      is    \ .  i-\    .-i  i)|  n-  :ia  I  il.  .  i.i'    i-alkivis  hk.-    s|  nir|  mi  ,     Inini     tin-     liasr 

).r;ii|si      llin.wm.j     almiil     li..i\\      l.aiilks    i.f  nt    vilmli     |i|-.i|irl     I  \m  i    l.i.i.nis,    niii-   i.ii   i  acil 

liiiliil-     imasiii  iiil:      ^     l.il      m      IiipjII'.      \i\  s|i|,.     \\lnm-i      Hn      laiU    al'i-    liamlli-il.      The 

S     liirli' s     \ui|.      an  I     il     iin-li.  s     ili  i  |i,     ami  ihck  nl    I  In    I'ar  cairns  the  sliam   [ilaiit    I'.H' 


;«:l^3^,£ 
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*'"■       ^"I'l'l.^        "f       I"'""'       In       Ih,         IM.Hllin.    ,A.  Ulll,      s|„k,.,      ullMh,      „,      ,,    V,,U,„-.     nrip     ll„. 

"'"''■     ""     •'"      "I'l"'-     |'i.ill,.|M|     ;,r,       -l,,lln,M,|  M,,.l,r      M,i,         ,,1         t|„        v|.,|„r      ^,l„|       |,r,.|Hl      It 

'^"'    """"'"'   '■^"■'■.^    '""    ""''''"■:''■     f^-^.  l-!v.::nl.      Tl.      iMiilU    .,1,     IhmImI    ll„,.nni, 

■■r-lliri-  tiM    n.ii.  Ill  |„,.,l„,„.      In:,  .-inu'.  i|„      timpji     in    :,     ,nnl  inn,  „i.    sir,;,,,,,    ||„^ 

'"-*■     ii"iN,,lh,l,ly    l„s„|,.    (|i,s,.    n„i,,    ;,,„l  .i,,,|,lv    l,,l!„    I.Tuani  I,;,,,.    I„  ,,,.,-  o,,v,,„,,i 

•■'"""■""'"'-■'  '""'I'l' I'    iiiiinl,r,ii|t,, I  \i,u  ,,,iin|v    1„    ||,,     i;,l,    ,  |    1 1„.    |,  ,  ,  |    |,,„,,    ,  )„• 

"'     ""        "''"!'■     'r'l''l"ll-      II,      IV,M,I.      Mis     l|„.  I,,|,k.     ml,,     t|„       .■,,|,N,\,„. 

'""'     '"     '■'''^"■-•'    "'     ""       "■•"'1^    I'M",     n,,„.  TIh      ,.|H,;,t„,„     ,.     ,,n      .,,„|,|,..        Tl„      ,■,,„- 

lniiii,,lMl,i_\  Ih|i,i„|  t|„.  ||-,„.|,  |,, ,,,,.,, Mincli,,n;,l     , 11-111,,  r     l,;is     1,  It     ||„.    ,^|.;,,|,. 


a     a      -      n      n      r.     ^ 


— T=i©L--.— ._^-  B©       i     © 


-° — °~° — o — n    n    n    n    n a_a_ 


i   — \.n,iMl  fhjl,  >vlii.-l,  .ill,nvs  iruss 

10   swing   oil  CUIVts. 


crrz 


I.-SIrtpers  rolli-d  on  to  moving'  r.nl^  ^lui  t  ir-i.  ,1 
furwar-l  lo  tlie  iiuihiti. . 


THK     HURM  Y     TRACK  LAYER 


^■"-    ''•'"■'^^    1"'"'    "P    "'II,    til,     .t,,l    n,iK.  ,.:,m,,l    I,.    f,,nn:,l„,n    l,.v,  I  :     its   Mii-r-,,.,.    is 

;;,',"'     ""     ■■"'"IH-t-     ^ 'Iv     ..f     tisl,-,,|,,t,s.  ,.|,,„,,    i,.,,,l.    ,,„|    ,.|,^„,       ,),,„„    ,|,„   ,,,,^,^^, 

I""    l"ii-v^    tl„.    ,,iuin,.,    .n,l    lastly    tl,..  „f  tins   pathuav   nnis  a   r.,u    „f  ,„.„s  ,.„nv- 

;-k    ,.„.   sta,.k,,i    1,1.1.    Ulll,    tl„.   si,.,.|„.,s.  s|,„n,lni,.     t„    tl„-     l„..ati„M     s,ak,s~  „f    tl,. 

'   "     '"■'""""^'■"'"^'M'l:nv,l  ,ntl„.  ,.,.nt,v  s,n-x,y,„'.      As     tins,.     ,„.,s     .^.n,.,,!,-     uitl, 

"'    ""■    -'I'lilinanl.      Kxt.,„l,n,-    al,,,,!:    „nr  1 1„    .■,  nt  ,v  Im,    I,,!  u ,  ,  n   1 1„    rails    tl,,-  f„n- 

^"'''  ,"^  "'■■  '"""■   ''■'""  ""'   '"  ""I-   '^  ■■'   1"^'  ",ali   casts  „ff  Ins  ,|,sta,i,v  .,M   „n..  si,|,.  a>„l 

u,""l.n  tn.i.Lili.  thn.nnl,   ulnd,  tl„.  si,  ,.|„.,-s  s,ts    his   .ra,„„.    jm,. 

;"■'■  '■'7'-'l   I'-'""  H„    triMks  ,„  ,|„.  .,,„!,.  Tl„.   t,a.-k-k,v,r   l,n„l„  rs    ,,„    ,„    ,,„.    „,„i 

'""'""'■   ,  ""^  "■""^''   l"-".l"' ■   "'  f'''  "f   'Ih    .■..in,,l,l,,i   tra,-k    u„,l,  I-   tl,,-   ,,ns|„n,r 

";'"""■'■   '"-^ I.l„    tia..kia>,,-.      Tlinsll,,.  ,n„,,    „f    n,,-    l„..„n,„l  ,v...    an,l    tl„n    u„rk 

~'''V';,''^  ^"'    ^ ""    ''"■  -'■-■""" '■'•  'I''"'      "■nnn,nr,s.      Tl„-  Inn-k  laM, a.^   is  ,|,s- 

a    fnl     ,a,l    l.n.tli    ah.a.i.      Tl„.    l„,tt,.n,    „f  tnl,,,,,,,     .„,,     ,|„.     ,,.an,-an,|     tl,.^    ..,u\c 

tin.    tn.n.li    ,s    litt,.,l    „itl,    r„ll,rs    arm,,!  n,  l,„nt.      Tl,..  ,„nv,  v„r   ,„ll,  rs   ratti;  and 


THK     l.AHOl  K-    WD    TIMH-SAVIXC;    TKACK-LA^  HR     ;; 

'■''"'^^     ""■  """  ""   ""•  '"■''   -'"I'"'  ''"'i^  |..Hi,n.-t,,nK    ,,,nK.|  ,,,,1.  .v.rMln,,..  1,.  ,„.- 

'"I'""l   I'llrli   III,    l,;,,ilks  i,,|,,  ih,    |,,,n.J,  „.  triHd   n|,  l,:,st,K. 

'''^'     ^'^     ""^      '■^"'-       ^^"l'     ^"'     '^"M'i'l'H,.;  Dinrliv    a   ,-;,ii,,„,;,W,  s„|,.  !„sl,,nl,,„l 

''"'    ""     •""'"'■-    •"■'     li'Mih,!    f,„-u:,n|,    .uhI  t|„.    ,u:>v\uur    .•lauU    l,,ru;,r,|       "I'l,,     ,^,,„( 

^"■''      '''^-'"-"1      "l"'H     ll„-     ^r:„l.-     ;,l„:ul.  -I'  t  l„s  ,nl,n,„lt.„t   ,mU  ,■„„•.■  van,s  .,.,.,„-,l 

^^      ''I'""''      ^'^     ""-^      ''^''1     ""'      '■!■     ""  n,^r   ,,,   wh.tli.r  11k-   j.mils   ,n   tU   r:nK  :„■,■ 

"■""-''      ""^      ^"•'       l"'^"l'     l"'ll"l-     l'"^l"-l-  n,     l,„r    or    iM-nkM,.       I„     tl,r     lilsl     ,„st.n.-.. 

^""'     '"--"'      '"'"     l"-'li"".     ^|..Hv,|     ||„  pn.-nss    uill    |„.   tlir   I,  nnti,   ,,r   a    ,,,,!■     „, 

'■"1"'^"'      'l'~l-'"<'-     ■■T'"l.      "I.ilr     raiv     ,.  tl„.   MroncI   raM-   .,nlv   al..,;,!    half   tl,.t   ,|.s- 


-ttlD:;©il:: 


r..,/a„. .„„  ,h.„. .on^ir"     ^'  ^[i!;,;:,:-?:;,';-.;!-^;^,!-"^" 


SHOWN     UIAGRAMMATICAIXY. 


KAII     I    \l<  Sl-lTloN. 

(■..— I'osirion  of  rail  ahcr  biiiii;  louerc.l  on  lo  coIIlt. 


^ 


Men    that    .,.„■   .nd   tn.s  the  jr,in^'.'  lin.>  at  tamv.     The  noise  is  doaf.ninj;.     TI,o  scrr.rl, 

""  '  '  ■  "f    steam   iiiiiiu'hs  \vitli    the    niinlilimr    and 

Mranuhilr   tlH-   „H.,   „n    the   trucks   lad,  t>  .-n.wlinu     of     thr     sIr.pcN     as     th.v'con,,. 

^Mth  tl„.  rails  t,„:p„ranly  attarh  a  pair  ,,f  iMunpnit:  al..n^  t  he  wooden  c.nvcvor  tr,M„d, 

lish  plat.s  to  ,„„■   ,i„|  of    a  .•{.■(-f,,t    l.n.iTth  Tlu  re   is  ti„.  rinjr  <,f  stcl  as  tiu-  rails  arc 

(it    steel,    xviiicli    IS  canL'lit    np  and    whisked  swunu'   ont    and   lou.red.   ainl   the  clash   <,f 

to   th,.    front.      It    is    lowend    st,a,i,ly,    the  nutal   as   th,-    heavv    sledges   are   swn,„r   t,. 

fn,'  .n.l  drops  l„tw,-,n  th,-  tuo  li^h-plat.s  dnv,.   home   the   sp,k<s  an,i   l„,lts        \hoxv 

-n     the    last     rail     laid,     holts    are    shpp,.,l  all   may    he   heard   Ih,-   ran, s   shouts  ami 

t.n-om.di  to  connect  np.  the  jran^-c  is  stru.-k.  ord.Ts  of  th,-  man   m   Ih,-  crou  s  nesi     and 

'""'   "'"'   ■■'    f'"    ''•^'   ^»'"i-'^   "f   "'-•   l"aV^  tlu'   bahhl,.  of  ||„-    l-JO  o,l,|   n„„.    prohahlv 

sh-d-.s  the  -an-.-rs  drive  a  spik,-  h,-r,-  au.l  of  half  a  .lozcn  nati.maliti.-s.  shontm,r  vMlii 

then.   t,.  chnch   tlu-   nutal    to   ll„-   sh-.-p.-rs  th,-   for.v   of   n.ejraphoncs   to   make   Uu-m- 

l),lo\v.      In    the   tirst    m-lanec   tin-    u,,rk    is  selv.s   h(-ard. 


M 


Adv.iiK'C. 


7S  UAII.WA^      \\()M)i:i<S    Ol-      rill-     WOKI.l) 

In.l.  V    |';i\,MM.,l.|,     hlM.ii^    lii I..U  II II  ..II   Ih.:,mI   li\   np  III.     r..;Ml   l.\    l.iiii-- 

p,,,.     |„      1,1,1     :ll     .11.    :iS.I'. Ml.      ..I     Iv^ I.  ■-  III-      III.       IMll>      ml. I     I^IIIIL'.       -..     Illlll      III.       Il.llll 

|„   V    ,|,|\  .  W'll.   II      III.      .J. .Ill-      ll.l>  lllil'       |..i-~. 

I |,,iiii.  ul,iil\    :i.K.iiil.ii:..in~.  'I'll.      I..r.  L'..iii-     I.M"     "'     1 1:"^  l^i\  ■  i'    I'.i-' 

.,,1,1    ;,     liill    M,,i,,^    ,,r   .\|iiil    n;.  1.  Ii.  .11    lli^.l    III    -.11.  imI    11-.     I'"'    iii^iii\     >.:ii--. 

|,;,x    l„,n    :i\:ii!.,li|.  .    III.     r,iilu;i\     li;i-    .i.  |.l  iHi'l     li.i^    -i\.ii    lj.ii.im1    ^.iIi- 

r,.r«.ir,l       l„lu,,ii       |..in       ^iii.i       lis.         mil'-  l:i.ll..li.       1  n.in    I  nn'     I..I1111-  yit^^tunaU- 

li.l\\..ii    -mill-,     an. I    -iin-.l.      'I'li.i.      1-     :i  Hi.     .l.l.iiNiii'     iiii|i|-.  .\ .  .1.    I."'        Inventor. 

|l„,i,||\      ii\:i|l\     alii.ill'j      III.'      CI.  \v-.    ali.l     ll  III.    |,lll|.i.-..    ..I    t.M  ihlallll-   III.' 

.,     rhalK-.       i.r.-.i.l-     IN.II.     Ili.>      I.I      lli-m-  a\..»..l      t..-k     ..I     III.      inaclilli..      (t|i.      man 

mK,..,    o,,    xuIIi     iiiliml.      /.-I     Ml    III.      .II..1I  \vii..    ha. I    (■..iii|il.  I .  .1   -lali    an    iiii|.ri.\ .  m.  iil 

to    cival.     a    .la\s    f.  .-.r.l.        Hul     tin     liark  c; 1.'    an    imi..rtniial.     .  n.l.       IF.     v^a-   ..11 

s,,  1:,|.|  Is  ,xl!-.  III.  I\  cni.j.  a  sk.|.l,.ii  III.  hai-k  la>.  I-.  -iMii-  m-l  1  iicl  I.  .n-.  uli.ii 
llii,  III  til.  fall. -I  -.11-.  ..I  til.  ""Ill-  an, I  li.  -Ii|.|»  .1.  1!.  Lt.  In  ua-alil.  I,,  r.  .-.  .s .  i' 
lltll,  l„ll,|-  than  that  lai.l  (|.."n  li\  Hi.'  Iiiiii-,ll  h.  ua-  ..11  In-  hack  in  lli.  -l..|l.^ 
C..|l-t  rii.'t  h.iial    ariiii.-    I..r     III.      iii..\ nt  .-.  .ii\ .  >  .  .r.   "a-  can- hi    li\    t  h.    -|>ik.  -  .  .11   I  In- 

of      th.ir      lialla-t       v\a-..ii-      all. I      nial.rial.  r.  ,11.  1-.  ami    ua-    -n.iin.l     t..    .h.illi     l.\     III.- 

\Vh.  n    111.     Ira.k  la\.  I-    lia-    |.a-.  .1    ami    Hi.  '\,v  \  in-     -livaiii    ..I     liinli.i-    ImI.hv    lie 

strip   ,.l    \\hil.     I.  \.l    L:rail.'    ha-    r.i'.i\.<l    il-  I'.'nl.j    !..     ,\lncali.l. 

si,,  I  , mil.  Ill-hill.  111.  III.  1111.  I.i.'k-  a-  if  U.v.iitiv  a  di-linct  ini|i|-..\ .  na  nt  ha- 
lt lia.l  li..n  l\M-nil  ami  liii.-kl..l  In  a  In.n  .ft., -I..!  ii|".n  Hi.  I,,'-.  •^(Hii-  Isp.  i,f 
s.  i-nuc  .li-liirl>anc.  .  ..!■  h.i.l  suiHi.,1  iiml.  i'  nia.hm.  .  'I'h.  latl.i-  1I..1-  n..t  la\  Hi.- 
(•\tf.  111.  .  \pali-i..ii  -.  t  lip  l.\  an  alHi..liiiallv  I  I'.i.k.  it  liiil.l\  .i.li\.i-  Ha  mal.ii.il  h.r 
Ii,.t    -mum.  r-   .ia\.  Inaniial     pi.u.i'     In    -I     m     p..-iti..n.      Slill. 

Hav.l  ..n  till    h.  .  I-  ..f  till    track-lav.r  ■  "li'H      it      >-      n  m<  mh.  i'.  .1      that,      iipi.ii      a 

til.-     ahumn-     ami     |.\.lliii-     -an--.      'I'h,  \  m...hrn     iailua>      .,1     -lamlani     -an-.,     the 

strai-ht.n   Hi.    kink-   ill   Hi.     iil.l...n  ..f  -I..I.  a--r. -at.'    ..f    imt.il    ami     «."kI     uliich     has 

c.nv.'t    all    Hi.    -a--   !'>    liUm-    ami    packim.:  1.'    1"     hamll,  ;l    r,  pr, -.  nt-    a    inaltii'    ..f   :!.">(» 

Iialla-t     iiml.r    tin      -1,  ,  p,  i'-.     ami    c..inplfc  t.  .11-  p,  r  iiiih  .   1'    «  ill   I"    ackn.iu  1.  .IlcI   t  hat 
til,-     till.  Ill-     an. I     li,.llini:     up.     a-     \n.I1     a-       it    c.  ,n-l  it  iili  -  a    \ .  ly    li.  Iplnl   an\iliai-\  . 
thi-    -pikin-    t.i    .\.!\     -l..p.  r.      <>\,r    tin-  Tli,    l.it. -t  ma.'liim  .  kn.iu  n  a-  I  h.    Hni  1- y 

sk.l.t..n    tr.i.k.    tram-    iiia\     limv.     f..r"ar,l  'I'ra.k  l.i\ .  v.    I"  tt.  r    |ii-l  lia  -    it-   n.iin.-.  ina-- 

at   -1..U    -11...I      -,iV   up  t..  -i\  .11-  .  i-hl    mil,  -       mm-li   a-  it  aiit.nnat  i.-all>    lav  - 

I  I  ,         ,  11  T"^  Hurliv 

an   li..nr.      A-  th.     la  1-  an    lai.l  i.n   Hi.    -nlc       Hi.'  -I,,  p.  1-  ami    rail-    m    p,i-i-       Tra^.t-iaji-r. 

^,-a.|..    all. I     '.lalki-tma     1-     n,,t     carn.il     ..111       li..n..n    I  h,-  -n 'Uml.      M, al 

,i,,til    hit.r.   \,Tv   lilti,    .ff.iit    I-   r..piir.  .1   t.i      '  h"il      1-     mliicl     t..    Hi,-    nimniimn.     'I'll.- 

thr.iu   th,'  tiai-k  cut  ..f  -.111...  .      li-.call  '       ^^ll..l.'     U'.rkm-      pnncipl.      ..I      Hi.'     irml.v 

j,,,i,-i,,  \     I    mail.     ..n    Hi.     .ii;.im     i.f    a    ...ii-       apparat  11-  ilih.  r-  I  n.ni  that   >,f   Hi.    (.nlinary 

stni.ti,.ii  train  -li.'itK    aft.  r  Hi.    III.  tal-  had       appliam'..        lii-li.i.l     ..f      na.Mii-      f.  irw  a  nl 

|„,n    lai.l.      'I'lii'..     Inn.-    111    a-    mali\     mil.-       nil,  runt  I.  lit  Iv    a    malt.r..f    H'.    h  .  t    (ii--.iat 

tl,,      ,11-111,.    ,li',,pp,,l     li,lu..ii     til.      111. tal-       a    turn.  It    t  i',i\ .  I-    c..ii-lanli\    -  \ ,  i'\    -h.ulv. 

Ouiliat.'Hi.    -pr,  a.iniL;  ..f  111,    rail-,     linilii.        it    1-    tin.—- a-    Hi.     ili'iv,     1-    I  lan-mil  I.  il    l<> 

C<inst'"|-mH..n    tram    .  \p,ct-    -mil    int.  I'lml.-.       Hi,       uin.l-      liin.n-ii      r.,iiiciii-     -,ar.      tlic 

ami.  in  aiitKip   I earn.  -  a  -."..11\   -nppls       N""l      '" '"^     .l.-i..m.l      -n     a-     t.i     ,  n-nrc 

,,f    tai-ki,     ali.'.ii.l    111    til.     r,.i' r    |„.u,ifiil       c.iitmmt)      nf     track  la\m-     am!      j.n.-n  — 

jai'k-.  v^li,  icl.\   til,    .11-111.    1- lift.  .1  l.a.ka-ain       -nnult.ili.  iiii-i\  .      .\    l.,c..in.  .1 1\  c  lor   pii-lun- 

\\,ti„,,it   \,  i'\   i,,ii,'|i  tr..iil,i,    ,ir  -.  ri..n- .1.  la\  .       |inrp..-i-     1-     11.. I      rc.|iiir.(l      Hi,-     plant     is 

Til,  ri    Hie   tram    1-    li.ick.d   a    hu    l.ci,   ami      scH-c(in(amcil.  ami  a  <li-t  iiicl   \M.rkiiia   iiuil. 
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'I'll!     1 1  ;i  \  I  IIiiil:    ^iic  I  <I    \  : 


r.'    Im     Id       'III.     I 


f.ini    1^   coll 


1I.  t<  <|    Ullli    llif     r;irs    hill, 


Im  I     iiir 


ill  .    I;ir     s|i  n\ .  |-    I  Iliii 


ll  ll     I'.llU.        I  II    h  ,hI    III     .1     I  i.ll\  1  \  I  11-    I  n  III;.'! 


Mil  >l  l\  I        I'l  'llM       III!  >\  r.     Ill 


ll  III  II 


IK     -III  c  ll      ll  I  V^     I      I  I  illl    I'- 


ll II  I     I  III      I  mil     -illl   ,     ;i|li|     III 


lllllll    II    ll 


Illl.     I'liiiijiiiL;     ii|i 


III    lliirlv        III.     ll  -III  iliM    ,  ml-.  I.I    I  mil 


lllrll    Clir-,    ;ici-i  i|  JllPj     III    I  III-    ■Jlllilr 


'I'll 


i/ii  I  lllllll       I-       \  I  I  \        -llll|i 


Till      ■    I  11  T1N(.        (,A\G      TRUl-.-lNG.     1.11  TING     AMI     1  I-. VI- I.l.lNG     RAILS     AMI     COMPLKTING     Sl'lklNG 

TO     Sl.Kl.llUS 


Tlic     iii(cliaiii<-:il     cur    canii  -     :i     |i,-iir    nl'  Work    ciiiniiicncc-    ill    llic    lir-l    car   nl'    rails 

ii\cr-ililc    -laliniiars     ciii^im  -    \\liicli    -iiHic,  In  iiiiiij      IIh      hack  Iiimi.      IIic     rail-     licin^ 

liiactiiali     llic   iiiacliiiH  i\    ami   Incliixc   tlic  -l.ickiil     in     the     Inriii     nl      a     |i\rainiil     cm 

•I'^'ili.       I'liiin      this     car      |irii|ii't-      a      'iicjc  tin     Hat    truck.       Tin-    latter    i-    littcil    \Mtli 

till--.    \\  Inch  i.\ ,  rliaiiL;-   the  Liiadc.    whciiliy  a     |ii.rtalii(      Iraiiic.    nr    L:aiitr\.    the    h  l;-    nf 

llic   -III  |iii-    am!    rail-   ar,    (lcli\cr((!    In   the  whii-li    ilrii|i    iiitn    puckcls     in    the    Iranic    nl' 

urniiiid.       Iiiiim  cliatily     liclnml     the     engine  tiic\eliicli.      'I'lii-  liaiiie  carries  an  iiMrlii  ail 

"■^ii-    is    the     till       ami     water    sii|i|ily     Iriick.  Iricticui    Imist.      'I'he    rails    are   lilted    cuic    liv 

'I'lii^  can   III    ililachiii   rrniii   the   track  layer  om-   trniii   the  stack   and   Inwircd   mi   In   the 

and  hanleil   hack   tn  tin    Inadin;:   |iniiit    tn  lie  rnller-.   where    tlie\    are   cnni.etdl    tn^ither 

n  |iliiiis|ied   at    the   i  nd    nl    the   day's   \uirk.  li\    slippine   : pie   nl    linlts    thrniioh    the 

'I'll'  11      Inllnw      the     trucks      Inaded      \Mtll      the  cnnilel'tinc     tish-platis.        'I'lie    result     is     (hat 

deepers.    \Oncli    arc    slackid     t  ians\  ciseh  .  the    rails    im(i\c    Inrwaril    in    a    ciintiniiniijj 


&-> 


RAILWAY      WO.NDIKS    <)l       rill-     WOKi.l) 


:<  ii-f  li  l,>  Ihr  liM.k  l.iM  r,  li;i\.  IImil:  '<\'  i 
the     i..!|.v~     ,!(     111.      M.|.  .       Wli.ii     II'.      Iir-I 

tni.k     li.i^     I \h:.ii^t,.l     ..I     r.iik.     111. 

-niilrv     i>     lill.  .1    .iiil     ..I     iN     iiitIm  I-    .111 

tr:ill^|.  I  r.  (I  111  I  111  -lirri  rilllii;  \  I  lllr  i  .  ;lll.l 
-,(1  ,.ll  lllilll  tin  vvllnl.  ,.f  lilt  IMlls  ll,i\.  Ilrrll 
Mill     I. 'I  \»  ;ilil. 

A.  111.  l.ilU  liM.M  :il..li-  III.'  r..il.  I- 
th.  \  |i,i--  .i\.r  111.  Ini.-k-  i:i.l.ii  vMlli 
til.  ^1..  |i.  I'-.  ImiI  lih.li  III.  .illl  111.  I^^.. 
^lij.  -^  I.I  111.  ^hi.k.  ;iimI  mi  ^ilril  ;l  WilV  :l> 
til  \u  el.  :ir  ..I  111.  I. ill.  I-.  (  >ll  .  ii.'ll  III  Ml.-. 
truck-  aiv  |iil..l  ft-.. Ml  .-IT'.  Ii.  .'HMI  iMulk-, 
:.(T..n!Miij      I..     111.      I.  ii::lli     ..I      111.'     \  ■  lil.'K  . 

A-   til.    r.iil-   tr,i\.  I    l..r«,iiil.    -I.,l  i.  .m.-,I 

.III  111.  \\,;m.iii-  r..||  III.'  sj,  ,  |„rs  oM  1.1 
thiiii,  Ml  IImI  111.  i;iiU  iv:ill\  liicuMii  a 
fiiiiK .  \ .  ii'.      <  H  li.  r    III.  lull.  I-    111     111.      en  w  . 

Nt.lllillMH'  nil  -III.  |i|:ilik-.  -liar,  tin  -li.  |li  I- 
ii|'..M  III.  iiii>\iMu  li'a.'k  till  -am.'  iiitirval. 
apail  a-  tiny  \vill  .iri'M|i>  v^li.ii  lanl  mi  the 
l^ri.iiiiil.  'I'liii-  .nil'  -1  (  -  a  liiiL;tli  "t  iii- 
viitiil     track     iii.i\iiiLi     <'iiii-taiit  K     tnv^anl- 

tlii     fi t    i.f   the   train. 

Will  II  IIk  iiiii\iml;  r.iil-  uitli  their  -Iccpcr- 
rcacli  till'  c1il;UI(  I'.ir.  tin-  tun  bi'cniiic 
s(  |iiirat.'il.  till-  rail-  |ia  — inn- 
How  the  l„,|„,,|,  tricti,nir..ll.i--,  uli.ch 
SleiperK  are 
Plated.                  -ii|i|il\     tin-    I'l  n'w  .nil     iini\iiiL; 

.  Ifnrt  ti.  111.'  rail-,  whil,'  tin' 
-Iccpi  r-  arc  -cut  iipwanl-,  -till  the  all. .It.  .1 
(li-taiicc  .'i|i,irt .  (>■> .  r  III.'  t.ip  .  il'  tin  inacliin.-, 
aliniLi  tin  M|i|icr  -nl.'  nl  tin'  tni--.  ainl  arc 
(liliNiicil  on  t.i  III.'  ^iMiiiiil  li\  111. an-  nl  a 
(■iin\".\.ir.  A-  tin  tra.k  la\.r  i-  iimv  iiii: 
Inrwanl  cnn-laiill),  ami  nuinn  tntln  trn  — 
i)\  I  rhanninL;  tin-  ur.i.lc  .ilnail.  tin  -hi  p.  r- 
avi'  tiiiiilil.il  .  \,ictl\  iiitn  tlnir  |-.i|iiMtc 
|in-itinn.  .mil  111.  c.in-.cl  .li-laiii'c  apart 
lip. Ill    tin-    L;l'nllllil-        All    that     ll.l-    In    111     ilnllc 

1-  In  -.1  tint  111. A  In.  till'  ijaiiL.  hii.'.  nil  11 
arnnil  with  tniiL-  i  thi'liicj  tin-  adpi-tnnnt 
williniil  iniilin  clfnit.  A-  111.'  tin--  .ji\.s 
a  cl.  arancc  nl'  ^  I. d  char  .ilmx.  tin  rnacl- 
i)iii.  tinrc  i-  .iMipIc  -pace  Inr  the  nieii 
tn  \M.rk   li.nc.'ith. 

The    r.iil-.    afl.r    |i.irtiii!_f    cnmpaliv    uith 
till  ir    -heiMi'-.    .111(1     111  iii.r    (lra\\ii     thrniinh 


the  In.'tinii  mil.  r-.  ar.  ij.  t.iclnd.  The 
li.h  pill.  Ii.ill  I-  u  lllnlla\^  II  Irnlil  nil.  end, 
vvhll.      111.      ..I'l.    1      I.     Inn-,   111,1. 


1        -,.    '  h.il     tin     tun    h-h   plat.  - 


How    the  Kail.i 


''  ""  "        are  I  aid. 

.11'.     1.  II    .III    Ih.     r.  .11'  .11.1   .it 

.  .i.'li    r.iil.      Till-    ta-k    c pi.  I.  .1.     111.      rail 

1-  il  .lu  II  |..r'\  ar. I  li\  in.  an-  nl  -p,  ,  ,1  r, ill,  r-, 
ami  pa--.  -  .ihai-  lln  hiu.  r  .  ,1-,  ,it  the 
Irii--  In  a  pniiit  aliniil  -.'(I  I.  I  I  alnail  nl 
Ih,'  Irniil  nf  111,  car.  If,  r,  it  i-  -laM.cl 
li\  -pi  ,'Lill\  l,i-lii..ii.  .1  I.  Ill--,  ami  ln\\  .1.  il 
Mill  il     III.      r.  Ill-     I  ml     iliau-     alninj     I  h,      rail 

pi'i  \  -1\    1.11,1.       i'    1-   h,  1.1   '.il-p.  ml,  ,1   iilitil 

il  hi-  ,',1111,'  uilliin  -nun  I'.'  in, 'In-  nl  tin' 
,inl  nt  111.  rail  nii  lln  i^rniiml.  .\  inan 
llni  -\\  mil:-  till'  -n-p.  mliil  rail  Inr^varil 
lllilll  111,  all.iilcl  ti-li-|ilat,-  ,lr,.p  n\ ,  r 
I  In  ,  ml  nl  I  In  pr,  \  mn-  rail.  I  he  pr,  --iii^ 
t,  n,!,  iic\  nl'  111,  -umiliiml;  hnulli  nt  im  tal 
lu'Mi.j  -iilhei.  lit  In  ki  ,  p  111,  t\Mi  I  inl- 
1,1,^,  tin  r  until  a  cl.inip.  \(liicli  Imlil-  Itntli 
li-h-pl.il,  -  ami  rail-  tneetlnr.  i-  applied, 
ulnii  the  tniin-  are  r,lia-id.  .\  linll  is 
-lipp,il  in  In  jnili  the  new  tn  the 
pr,'\  inn-  r.iil.  tin-  claiiip  i-  nlca-id.  the 
I'nr^vard  ,  n,l  ,i|'  the  rail  i-  ln,v,'r(d  iipnii  the 
-1,',  p,  r-.  u  Illl,'  linlt  iiin-np  anil  -pikiiii;  In  I'e 
ami  tlnri'  ar,'  aceniiiph-lnd  dnrniii  the 
iiiter\al  tin'  ti'.ick  lavir  i-  iiin\inn  I'nruanl 
■J(l  let.  Thll-  till'  in.ichine  liin\e-  nil  tn 
til,'   11, u    l,ni;t!i    nl'    nntal    withniit    a    paii-c. 

Th,  iiiacliiiie  -iclinll  nl'  till  tl'aill  i-  a 
ui'iL;lit\'  Ilia--,  tnrninn  the  scale  at  -nine 
ti.")  Inn-,  lint  till-  xvcinht  is  dist rilmti'd  nvir 
,'1  uli,,llia-,-  nt  -nine  .">(!  r,('t.  .\s  t  ho 
IlMile)  t  rack-layer  cninpht,-  the  «  Iml,' 
npiratinii  uilhniit  the  a--i-tani','  nf  a 
l,il'nlllntl\  c.  a  -a\inn  trnlll  i'>  tn  t.S  per 
da\  iimhr  tin-  Inadini;  alnlii'  i-  cl'l'c't,  il. 
uhil.'  a-  a  -Miall.r  cr.'U  i-  -iiU'ii'i,  I.I  to 
liamll,  tin'  cniiip!,  ti-  (ipiipnnut  than  in 
t  11,  ca-i  nt  tin-  ordinary  t  \  p,  nl  I  rac  k-lay,  r, 
the  inacliine  i-  linlli  inoiicy-  and  lalionr- 
sa\  inn. 

Sniin-  rcniarkalih'  aclin  \  eimiit-  hav,'  1"  en 
plai'i  il  Oil  ricoril  with  tlii-  iM.'icliini'.  .\ 
Inri'c  ,>t  !■•_'  nil  11  can  lay  •_'  mil,-  nf  track 
a    (lav.    while    a    small    si|iiad    ol    1,S    liaiuls 


THI-     I.AIJOIK-    AND    TIMi:-SAM\(;     IKACK-LA^KR      Si 

cm    CDiniilrlc     1[     luiii  s    III    llii     --anK'    liiiic.  i  iii|iIi.imm(I.    jinlLiint.'    Iii'in    i    -iiill^   acliiivrd 

With    aii    lApi  r!     Iiill    I'l'i'.^.     l.MMI    IV,  t    iif  in    ImiiMiii-    !lir    Kansas    (  ily.    Miau'm   ami 

iiiitaK  lia\  (    111  1  II  laid  III  all  liHir.       Wiallirr  ()riiiil      |{aiUva\.      «liiic     llir     i  iiLiinccr-ili- 

cipiiillt  lulls  <lii  Mill    all'i-l    llii     \Milkili'_'   s|jiii|.  cliii  r  rsliniali  s   llial    lln     iiiailiilir   lias  sa\cd 

and    r\iii    s\\aiii|i'     L^rniind    I'aii    I"'    ciusscd  liim    nvar    tK)    |hi'    iiiilr,    as   ciuiiiiarrd    with 

ill  salrt\  .  and  \v  il  111  lilt  iiilli'l  mil;  I  111- sji^dilrst  iilliri'    iiiitliniK    i>f    t  I'ai  k  la  \  iiiu . 

ilainaL.'!'    ii|ii'ii    tin     ii.ad  lud.    (i\\niL,'    In    tin-  Siil)sii|iiinl    In    llir    |ia>siii^'   nl'   llic    track- 

Iiiiil;   \vIiii1  liasi    and  ilisl  iilmt  mii  ul'  \m  ii^lit.  |a\ir   llir    mad    lias    Id    he   ii\  i  rlianlrd    frniii 

In    Wisriiiisin   .-!. (1(1(1    fi  rl    111   track    mrc   laid  hiiic    In     liiin-      liallaslcd.    lilti  il      sn    as     to 

111   a    cnn|ili    nl    liniiis.    lint  \v  illistandiiiL.'    Ilic  ln-iii;:'   it    inin  Hk    pink   nf  i  niidil  mn   Inr  fast 

iacl     that    diiiini:    lln     i;iialir    |iait     nf    this  and    In  a\  v     Irallic.       II     llic    actual    cnst    cif 

tunc   a    IiIiiiiIiiil:   sm  .w  , I,  ,nn   \^as   laLiinL'.  cniisl  i-iictinii    i>  cniii|iarc(l   with    tic-   inaiinal 

The    a|.;iaratiis    k    jiisl    as    ilf,cli\,'    ii|ii>ii  s\slciii      |ii'actiscd      in     drcal      Hiitaiii     and 

cniMs  as   u|inii   sli(  Idles  111    laiiei  III    track.  l-',iirn|ic    :^(iicrall\.    il     is    dniditlnl    uhctiicr 

The   n\  I  1  haiiLiin-    tills,    i,   .dill     In   ,\\iii-    I..  il     ,hn\\^    an\     ad\  aiil.iL;c,    lint     il     certainly 

the    cui\  .itnie.    nssnii^    111    the    ciiiislriict  inn  nlleis  a    ineaiis  nl   ^iIIiiil:    lh>     iiM  tals   down 

111     lis     Irniil     end.     and     the     s|ie|iei>     a I'c  ninrc  (|iiickl\ .  s(i  .1^  111  |iiii\  ide  an  iiiipn)vcd 

di  pnsi:  ,(l  In  I  he  ceiitri    i  II  le  1 1  pnii  I  he  n  ii  iiind  and     accelerated      means     nl'      t  laiispnrtini; 

under    all    cnndiliniis.      I'rnin     the     niniiev  -  iiiaterial.     and     iiun     Inr    Liradiii'^,     to     the 

sa\ilie      pnllll     111     \  lew     its     \.illle     is    InrcillK'  IVnlit. 


LAYING     THK     MKTAl.S     AT     THF.     RATK     Or     KVK     MILKS     A     tlAY 


:^ja^vay 
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IIIK     TWO     IHll-.S    Ol      llOll.l.Kb     Kl.AUV     lur< 


nil.      Mil      AI'     Till       lUlAL     GKllUMlb 


A  Safety  Locomotive  Boiler 


BOILKRBURSTS    ARK    COMPARATIVELY    COMMON    IN    AMERICA.      HERE    IS 
ITEKESTING     TEST     Ol-     THE     EEEICIENCY     OE     A     NEW 
EORM     OE     BOILER 


DESCRIBED     AN      INI 


OirrrXATKl.Y  f'M-  rail«ay 
travdlds  and  otlitrs  in  (in  at 
IJritain.  the  <  xplosioli  nf  tlu' 
hoilir  (if  a  railway  iiininu  is  a 
\  ( I  y  rare  'icciirrincf.  duini,'  to 
till  skill  and  care  dcvotcil  to 
ciinstruction  and  niaintc  nance, 
as  well  as  to  tlic  tliini;;litfnl  inanairiiiit  nt 
.pf  tliM-.,'  rcsponsililc  for  its  operation.  15ut 
the  liiilid  States  present  a  V(  rv  vivid 
ecmtra^t  in  this  resjiect.  Tin  re.  on  the 
avera^iC  a  railway  ciii^ine  blows  up  once 
a  wed;,  and  this  class  of  calamity  aecounts 
for  a  lon^  list  of  killed  and  niaiiiied,  as 
uill  as  (iaiiiaf.'P  to  the  tune  of  several 
iiundreds  of  thousands  of  pounds  to 
property   j)er  aiinuni. 

Invest i>,'at ion  invariably  tends  to  attrilnitc 
these  (lisasttrs  to  one  of  two  causes — a 
defect  in  nianiifactiire,  or  yniss  niisiiiana<.'<- 
incnt.  Of  eouise,  iU  a  few  instances,  cv<  n 
the    luosi    searcliini.'    exaininaiion    fails    lo 


(iffir  a  reason  for  the  acciileiit.  Iiut  such 
iii\stcries  are  fe\v  and  fai'  lietwiiii.  Taken 
on  the  whole  it  is  the  1"  nalty  of  care- 
lessness which  has  to  be  bared  the 
most,  and  in  the  direction  of  con- 
trovertiiiL'  this  danger  little  has  been 
liossible  of  aecomplishiiKlit  by  the  rail- 
uav  eoiiipanus,  seeing  that  it  turns  upon 
the    human   factor, 

TIa'  ordinary  t\pe  of  locomotivt'  boiler 
is  safe  and  n  liable  so  Ion;;  as  it  is  lialldUd 
with  due  care  and  tliou;.ditfuln(  ss,  Otlu  r- 
wisc  disaster  swift  and  suddi  u  is  elicouut- 
,red.  If  the  hvil  of  till  watir  in  the 
boiler  is  permittdl  to  fall  to  sneli  an  extdit 
that  the  ro<,f  or  ■■  eniuii  "  of  the  lire-box 
beionies  uncovered,  an  i  xplosion  .j  in- 
evitable, Tlie  tierce  heat  of  the  lire  raises 
the  teinlierature  of  the  uncovered  metal  to 
such  a  di;;rec  that  it  loses  its  stren;;tli, 
cannot     withstand     tiie     pressure     of      the 
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A  (irt.im  aiiimiiit  "if  ic  >i>tan.(  ti-  II11-. 
Mill  III. il  |iM  -.Mil.  ..f  tlii-  .t.  ,1:11  1.  f>n>\  i'!"l 
liy  Ml  iiimil:  III'  noun  sIk  <  t  of  lln  liri  Ixix 
to  tlir  (.lit.  r  sli' II  of  111!  Ix.ilir  liv  iiicriiu 
of  r;i(li.il  st.i\  IhiIIs.  So  loll!.'  as  tin-  watrr 
Km  I  Is  Ui  |it  alioM-  till  ilaii^'i  r  limit  tins 
MClintv  Is  ailii|iiati  and  tlic  lili  l>o\  Is 
lull!  to  lis  sjiapi-  a-aitist  tjir  strain 
linssi'yi-.  On  IIh  olliri-  hand,  if  lliiiaiL;li 
muli;.'!  lUT  oi-  l.y  om  I'smJit  tin  ciovmi 
(,f  111,  lir.  Ipos  Is  i\|)Os((I  to  tllc  till'. 
the  sla\  holts  Imcoiiic  liii|iot(Ht,  ami  air 
torn  tlllolli;ll  tllr  slint,  wlllrll  tllill  col 
lllpsi  s. 

Two    Alllrllrall    1  llLIinrrls,    .Mrs^ls.    .larolis 

anil    Sliii|iilt.    Ill    till     loroiiiolur    slio|)s    of 

llir      Alrliisoii.     Toprka     and 

The  Jacobs-        Saiita   IV-    liailua v  (oiiiliany. 
Shupert  . ,  1      r      . 

g„jlgr  rralisint;     I  Ins     \Mak     liatui'r 

iif     Ihr     oidinar\'    hoilrr.    m- 

d.a\oiiiril    to    drsii>n    a    l\|)r    wliirli    uoiilil 

hold    lui  aL'aiiist   a    lou    wattr  Irvrl.      Aftir 

(■N]irlilllrlllilli,'    for   srvcral    vrars     tllry    siic- 

crrdiil  III  thrir  i|iii  st,  and  |iroi!nc(d  a  lioilir 

wliirh    is   slioiiurr  and   safrr   than    I  liosr  111 

mnrral    usr.      It    was    siiliirctcd    to   scvnal 

tests    and    trials    ii|iiin     the     railwas'.    and, 

ix'lll;.'        foi'lid        siii'ccssfiil,        has        brconir 

\vidrl\     ado|itrd      throii^rjiont     the      rnitril 

States. 

This    .laeolis  Sliu|iiTt     lioilrr    is    Imilt     up 

in    sections.     The    radial    sta\   holts    whieh 

lidld    the    ordinary    lire  ho\    to    shape    are 

dispensed     with     iiitirel\-.       Instead,    there 

are   a    iiunihi  r   of    deep    naiii;es.    eNteiidiii!.' 

from    the    outer    shell    of    the    hoiler    to    the 

inner    sIk  II    of    the    tire-hox.      The    shi  II    of 

the    latter     is     huilt     up    of    a     iinnilier    of 

chamirl    sections   of    arrh   shape,   and   these 

arc     riveted     to     the     inside     edi:es     of    the 

stav  H.-uiLTis.     The  adoption  of  the  srclion 

secniis     e\ceediiiL;lv     slrciiij_r      const  nietioii. 

Moreover,  as  the  section  is  stroiiirly  riveted 

to  the  inner  ed^'is  of  the  llai|i,'es,  the  crown 

sheet    's    able    to    withstand    an    enorinous 

amount    of    pressure,     which    heconies    dis- 

trihuted    over   a   very   i,'rcat    area    i)(.-fore   it 

c:i!'.  he  wreii.ciied   fri'e  and  drive!!  ill. 


InttTcstinK 
Lvpcrlmenls, 


rill     iiniritors    inih.nkid    ii|ioii    .1    si  ries 
,,|     ,  I  diorale    rvperimeiits     to    discover    the 
hehaMoiir      of      their      hoihr 
uiiilir  low    water  conditions. 
Ad|oiiiiliu'      thiir     (oalrsMlle 
works  III  I'l  nns\l\aiii,i  an  1  lahoratc  listing 
plant    was    sit    up    111    a    lii  Id.      'J'hc    hollers 
Wire    iiLit;(d    up,    cliaryed    with    water,    and 
till  11    hn  d.    the    water    hi  ini;    permitttd    to 
fall  lower  and  lower  until  the  crown  of  the 
liri-hox   was    will    in  posed.      Inasniucli    as 
thi'  hoiU  r  could  not  !«■  stoked  hy  a  lireman 
1'  the  usual  ma  liner,  owin;;  to  the  possihility 
of  a  lilow-iip,  (111  fu'l   was  used,   hciii>;  con- 
trolled from  a  safe  di  •  mt  |Mimt.      In  order 
to   follow    the   fallini.'    Ii\il   of   till-   water  as 
repres,  nil  li    hy    the    r  :  it;c,    as    well    as    to 
secure    eontinuous    readiiii,'s    of    the    sliain 
pressure  indicated  upon  its  ).'aui;c,  a  hoiiih- 
proiif    sill  Her  .-omprisiiii,'    a    hoiUr   '  lid    on 
its  side,  and  hacked  with  haiilks  anu  earth, 
was    erected    some    distance    awav    for    the 
accommodation  of  t  he  oliscrvcrs.      Tlic  read- 
mits were  takiii  from  this  point  liy  the  aid 
of  a  telcsi'ojie  mounted  on  the  roof  of  the 
homh  proof  sh(lt(r.      Thus    it    was   possihle 
to  follow   the  tests  closdy  in  pirfcet  safety. 
The  numerous  cxpi  riiiii  nts  made  in  this 
w.iy    fulK     conlirmcd    the    statements    ad- 
vanced     liv     the      inventors 
eoiic.rnm..'    the    propeities    <if        |^„j^pg„d„t 
their  holler,  and   the   i-cdueed       Test. 
liahility,  if    not  complete  im- 
niiinit>,  from  accident  ensured  hy  tlic  same 
wlun    the     liieinan,    tiii-oujih    oversight    or 
carelessness,    permitted    the    water    to    fall 
'oiiiewiiat   low. 

Finally,  in  order  to  seeiM'e  an  iii(le|un- 
d(  lit  expert  opinion,  as  well  as  eoiniiarative 
results,  an  mtercstini.'  trial  was  carried  out 
hy  Dr.  W.  I".  M.  (ioss.  Dean  of  the  ('ollei;e 
of  Kn;,'iiieerin;:  of  the  I'liivirsity  of  Illinois, 
who  is  prohahly  the  iri-e:>test  authority  upon 
this  sulijcct  in  Aineriea. 

In  earrviiij;  out  this  test  it  was  not 
oiilv  deciiUd  to  suliiuit  the  Jacohs-S!inpt-t 
hoiler  to  an  unpreeedciited  ^'ruellinK.  '»it 
also    to    ascertain    how    far    it    was    proof 
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K\ll,\>\^      WONDI  KS    Ol       rill      WOUI.I) 


uaaiti^l    i\|iIm-i>.h   iiii-iii-    Ivm    l''»    walrr  uiiiiyc   -n   niiniiil.d   ,i^    !'■    I"      km    ichIiIn 

oohililioiis.     t  i>m|iariilivf  itniiHs  alv>  "< n-  tliroimli  liit    It  It  >.tii|M  . 

til    (»»•    liiailf    «itli    a    \iiw    III    asfrrtaiiiiiii;  Kai-li    Imilrr    ua^    IIimi    ii.mirilnl    Im    IIh 

wliat    llu     t.iiliiKiiA     tv|ii     of     liuilir    imilil  fml    wati  r   mi|i|>I\    ami    -i  I    yumi;    iiiilil    it 

willisfaliil    Ml    till-   r iiilin.    .111.1   al-ii   In  Ti  afliitl  t  lif  <'<m<lilltiii>  w  hull  \Miiiltl  1 M  ■  \  lil 

,1,1,1111111.      wli..  iis     li.i.l     li..n    iiiMiii-  ill  afliial  I  S|iris^  Mi'v  ifi'.     'i'ln-.  ^^,•l~  .  >liiii 


I.XT1  Kl.iK      vn  W     ul       UOlll.K.      Willi     J  Al  OUS  SHU  CI- K  T     IIRI.BOX.      IMMllilAlllV     AiriK      I  OW 

VVATKR      ThSTC 

Nutf   Mi^tennji   ol    p.iiin    on   out^idL-  t)t   t;rv-b.)\.   diit-   lo    inlen^f   hem. 


taiiK.I.    a    !..»     \Mil.  1     I.mI     «as    a     |k.^iIi\i  al.  .II.i  Im    .  .|iiall. .  1 .  MKHhum    |m>\w  r.  w  liicli 

calls.    ..I    .  \|]|.iM.iii.  VMiiil.l    li.-   Milli.'K  lit    to    liaiil    a    lill\     joaijiil 

I'oi- this  |iiii|"is.    t\Mi  lull  si/,.  (ll.>roin.iti\i  tiMiii     al     liU     inil.s    all     li.Mii-    o\ .  r    a     l.vil 

hull.  Is.  sii.'li   as   ai.     lis.. I    loi-  li.a\\    i  \|il<ss  r.ia.l.      At    iiiis   iiiii.lin.    tli.'  t.'.il   watii    was 

M  r\  iiT,   th.    on.'  a   .larolis  Sliii|irrt    an. I    llir  cut    ..If,    Imt    li.itliiiio   ,  Kc    \sas    tonclii.l. 

utlirr  ol    till'  onlmaiv    la.lial    t>|i.,    w.  iv  s,  t  'I'll,    .la.'.ilis  Sliii|i.  it    lioil.ruas  t  n.  .1  liist. 

ii|i    III    111.'    I  \|i.  iiiii.  iitiil    til  I.I.      'I'll.  \    u.r.-  'I'lir   ol)s,i\irs    follow.. I    til.'    lallino   "atrr 

placii  ,')()  ti  ,  t   apail.  ami  tli.    olis.iv.  r  t.iok  lor  .").')  miiiut.  s,  o\    wliicli  liiii.',  accoiiliiij.'  lo 

ii|i   hi-    posiii.iii    III    til.'    lioiiili-|i|-oor    sliiltii  th.-  r.a.liiii;  of  tli.'  uaiiL;.'.   it   liail  dcscciulcd 

plac.il    -JtMl    l..t    aua\.      'I'll.'    lir. -lio\    .nil  'J.'!;.-  iii.'li.  s  lul.iwtli.'  cio\Mi  slmt.      It  may 

of  cacli  lioili  |-  lac.l  III.'  olisci\rr.  anil  lacli  lia\c   fall,  ii   t.i  a    lower   I.  \il.    Iiiit    this   uas 

!■   .1 ..1.,..        i>, ,,.;,,.,    11,.. 


li::        111*.     11  ::::■. 


BLOWING      UP. 

The    ( ) r I i  i  n ;i  r  y    h n  i  1  p r    p h  1' '  i"' ii  r ''  p h e d    n t    the    i n i t  a rv.    the    c r  t; ',v p.    sheet    c ;;  1 1  a n ^:e :i 
boiler   v.hich    passed   the   test   successfully   is   alongside. 


ri-„    f v,„    ci » 


Ill 
all 
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li,-st   t«,n.v.M.v,.„  luinut.s  tl„.  ..,.,,1  ,:ui..-  Hi-  f. -,1  wat,  ,■  h.iii,  cut  ..ff  at  an  i.l,  ntiral 

,,,,,,,,,,1  .  ,,,,.s,„v    ran.nn,    l.,tu,,„    •Ji:,  pmnt.      T'.r  ^hani  .au.'r  n.lirat.a  a   ,.res- 

..-,    ,„;,„„|.,      At     Ihr     lap.,,    of    tin.  Mirr  vaivin.  fn.iu  ■.'<»>  t„  •.-:!.•!  ,.'".n.is.  and 

,,:,.i„.i;iu.|,iv.Mi,v.ra,luallya,...,va.,l  until  aft.,-  -,  ha,!!,,.,,  k,,..  ...m.  for  ^:i  niniiit.s 

;,„lv  „„.■  ,'f  .-...  ,.uinuU  .as  inai.at,.,!.      Tl„-  tlir  ual.r  lia,!  fallen   to  a  U-v,!   1  U    nulirs 

,,..t  xvas  .l,M.,.,.,inu.,l   ailn-  .V,  niiniitr..  In  -  IhIou    tin-  croun   shrrt. 

.,,us,.  th,.  small  amount  of  uatiT  nniainin,.  Tl„  n    ,li.    .roun    si,,...,     aiul     tl„.    stays 

,„  ,,„.lH,il,r,l„l   n,.t  ,.vapo,at..  fas,  .noiid,  h,.l,lui.'   it    n.   p,.s„io,.  I,a,l   Wioun,.   I„  a  .■. 

„.ns„iv,l„.,lrau.l„  ,i,.,..s-a|.v  to  maintain  to  sihI,  a  ,1,......,.  that   tluy  w,!'..  u  ivn.-l,..,! 


,li,.    s,,.ani.     at     •J-JS     poiinils 
,li,.  sill,.,.      Til,.  s,,ani 


t 

thilir,.    N,>si|.ri,,.f  any  railur,.uas,il)s,.rv,.(l.  ajiart.     ami 

:,n,l   «li,n    tl„.    iM.il.ruas   ,.xaiiini,.,l    tli,.re  pi-.ssun  ,   iliov   in 

„as     a,l,.,,,ia,..     , M,  nuvl     ,.v„l,.||,-,.     ,>f     th,.  rush,,!    into    th,.    lin-l^.x    an,        h- >v    was 

.,.v,n.v    of    ,lu.    onl.al     tli,-oU.h    whirl,     ,t  a  t,.mli,.   ,.x,.losion.      .^'thou.^h      h,.    holhT 

,,„|  ,,.,....,1        Th,.  p:n,it    on    th,.  outsi,!,.  of  w,.ml„  ,1   K.  tons,  it  was  lif,,,!  olf  its  s.atm^'. 

,1,,  ,„.,,-i,„x  uas  l,li.,,.|v,l.  an,l  a  ,' 1   .1,  al  til,,   lin.-l.ox   was   .lisnipt,,!   ami    fnmm.nts 

,,,„,    ,„,,1,,1    ,,ff       I,    was    ,v.,l,nt    that    ,h,.  w,  r,.  l.lown  m  all  (luvtious.    \M„„  ,.xa,u- 

,;.„„,',  .1,.,,.,  of  ,l„.  li,.,..l,ox  must   hav,.  h,..  n  ni,,l.   th,.  hoil,.,-  was  foiin,!  to  Ur  .lamaucd 

,„.,.„„h,    ,o  a    r,.,l-hot    ..omlition  un,h  r   t,,,.  so  ,.x!,  nsivclv  as  to  iv.pinv  |.,.,.onstn.<  tion 
la.m^h,at    of    th,.   In,.,    hut    ,h,re   was   not  This     ii,t,.,.,.s,mi:    t,s,     not     only    prnvc'd 

^1,,  sli..ht,  s,  .,..1.  that  It  ha,l  h,  ,.n  w..ak..n,..i      tlu-  dli,'i.n..y  of  th,.  sail.  , it   hatiiivs  of     ho 


.Ia..,,l)s-Shup(rt     l),,il,.r.     hut     als,i    ainmlcd 
,,„,   „   u;,s  appami'llv^as  tit    ha-'s™.    If      .■ouvm,.|n.    ..m,1,  n,-,.  t  hat    low   wat.r.   with 


in  .inv   ua\    l.y    tlii.   ,xtniu,.   t,.mp,.i-at  uiv.      .la..,,l)s-Mnip- 


rtipi,!,,!.  as  li,  f,,|.,.  th,.  t,.st 


,h,.  ,.\,  I'll,  aliii'i  ,,f  th,.  cniwii  sii,,.t.  was  a 
Tir:.;',,,,,!!,,,,!,,-.  of  th,.  |.a,lial  s,av  ,.onl  in^.n-.v  In  s.  1  with  ,lir..  ,.ons,.,p„.....s. 
tvp,.  uas  sul.,c.rt..l  t,,  a  t,st  pi-,.,.|s,  ly  ami  pmhahls  ,s  a  .•,anmon  .aus..  tor  a 
.;,;„1,.  ,„   li„.   h.n.oin^    in   .  v.  rv     ivsp,,.,,      niiluav   ,  u,ii....   hl,>win;;   U|>. 


ca  NiKAi    vii.w  oi-    Tin;    rKSTiNo  gkoum>^ 

Showing  .he  Jucobs-Shuper,   ho.ler  ,n  ros.non.  sheher  fur  ohs.rve.s^  .nd  ^'^^^^^J^^^^ 

wherein  .peca.o.s    a,    a    dis.ance    could    follow    ,he    var.auons    ,n    ,he    wa.e,  levels  and 

bleam  pressures  d  'ring  the  trials. 


THK     I.ARCHST     INUIVIUUAL     RAILWAY     YARU     IN     THp;     WORM). 

A  part  of  the  120  miles  of  sidings  beloinjing  to  the  C.P.R.  at  Winnipesj. 


The  Canadian  Pacific  Railway— I 

THE    STORY    OF    THE    GREAT    TRANSCONTINENTAL    LINE    WHICH    IN    PARTS    COST 

fl4u,UUU    PER     MILE 


AI,F     ;i     (■(litiji'v     ;iL!()     the    \  ast 
T  T  sti(tcli     ol'     territory      I'liriiiiiii; 

■*•-'■  Uritisli    Nortli    Ann  ricii    uas   a 

III  tirogiiudiis  (■ollcctlim  (if  pru- 
\iiiccs.  each  (if  nhicli  virtually 
was  a  little  kingdom  i"  itsdf. 
('()iise(|iii  iitly  there  was  an  al) 
sdhite  lack  (if  cohesive  workiiii:  :  Canada 
lircsented  a  strikiiit;  pietiire  of  a  country 
divided  apainst  itself.  And  tliis  was  l)y 
no  UK  aiis  the  worst  feature  of  tlie  situation. 
On  the  I'acifie  seaboard  was  a  tlourishinp 
colony,  liritish  (dluni!)ia.  wliieli  not  only 
was  cut  off  from  the  otlier  prosperous 
coriurs  of  Canada.  l)ut  was  also  isolated 
from  the  Mother  Coinitry.  In  those  days 
a  journev  to  N'ancouvcr  was  not  to  be 
uudi  rtak(  11  li^ditly.  If  approached  by  wati  r 
from  Knjiland  it  involved  a  journey  Iialf- 
wav  round  the  world,  and  circuitous  at 
that,  since  the  vessel  had  to  turn  the 
soullurn  e\tr(niity  of  the  American  Con- 
tin  lit.     On    the  otiur  hand,    the  overland 


journey  was  just  as  forbidding,  aixl  (piite 
as  linpthy,  because  one  had  to  toil  afoot 
from  the  head  of  the  (Jreat  Lakes  over 
the  prairies  and  across  towering  mountain 
rankles   before  the  scalioard   was  (gained. 

Uritish  Columbia  was  handicapped  by 
this  isolation,  so  when  a  schenie  was 
adumbrated  to  federate  the  various  pro- 
vinces the  Paeilie  colony  resolved  to  profit 
Irom  co-operation.  It  would  enter  the 
confederation  on  one  condition  onl\  —  that 
it  was  brouiiht  into  toueli  with  Kastern 
Canada  and  the  Atlantic  seaboard  by  a 
railway. 

The  advocates  of  federation  were  stajj- 
1,'ered  by  this  ultiniatiini.  Why.  west  of 
the  (ireat  Lakes  stretched  a  wiUh  rness  to 
the  feet  of  the  Rocky  Mountains,  and  tluii 
as  unkenipt  and  as  wild  a  stretch  of  ruyped 
country  to  the  Western  Sea  as  could  be 
coneei\cd  !  The  whole  country  was  in 
the  nieltini,'-pot,  and  althou;;h  superhuman 
efforts     were    beiiif'    made    to    weave    the 
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RAILWAY    WONDHKS    OF    THE    \WO\U.D 

,.    .,.   ,.„,.    of      tl.r    ..Hnp:„t     In     ,.v<.nHM,.o     su,'!,     railway 
.innuii.uali.m    l.v     1^M  To    |,P.xr    llic 


t;.n;;l.  .1    lalinr    to-,  111.  r. 

.1       .        .1.1..    i..oti,s    to    till'    solution    ol    a 

v:.r:;'::,,.i,:,„ ;...;-;;";  ;::::::>„::,::„!:::::,."«;:;::;;:; 

;i,(Ml(i  iiiiK-  HI   Ini-th  sliouUl   !"■      --niNiv     "•>- 


wav  sonic 


Tin       IMFl   KIAI.      I.IMITI   I" 


This  C.P 


r        ,    h..u^..en    M..ntreal   and    Vancouver,    2.898   m.les. 
The   en.,ne    ,s   changed   ah.n.,   .wen.v   tunes   dur,n«   -he    lourney. 

Saii.ilonl    nniini-.  a   raih^av   patlifnider  to 
r    nianin  I-   lioin. 
KKnini'j    ialli.,1    liis   lores   anil   drovr   his 


tlu    prir.    oMts:,s.|stalir..      Tlu-  I  ■  rins  XV,  1 

,.v,rln.^.     HutlinlishtohnnlHaslooiirnni:      thr   niaiin.r   lion, 
st.inil    alool 


"'■',,  ,    I    ,.,l, ,„i,,-l        II..     .'"..Ill  I-...I.I....I.1V    I..     «.. 1 


i:::L::r :::.:..:.... ; .;::;;r;;:::,:;:;::rj;;;::"jr:;;; 

|„,    nrv.r    liail    anlinpatMl.      IIouiMr.    In-      ,  on,  n,.  i.l -I     t'    I    '    - 
an  r|il  111  till 
lliat     llir     Ini, 


''    •'"""I''"'   '•  .  .,.,       ,„.|i,„,k    uas  .i,s|,nitn,o,   as 

::':,;;ii":"i;::;;;;  .::;■":;:; :."-'-', ; r\z::T:: 

.,.;„..    1!,.,..J,    (,,hnnl.,a    nit,,       «  iMi  rm  ^s  -  1 1„-      nnil.spnt,  il      t,M.I...> 
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till-  IiiiImii^.  HniKiiii  l{:i\  trailris.  and 
(li  iii/i  11^   111    t  III     li.i  •  .1. 

Till  li       liiiiiii      nil     liiaps      til     L:ili(lr      linn. 

yuunL:    I'li  iiuiii:    ilni    tin     ni  \t     lust     tliniLf- 

111     Miiii^lil     as^i--tan(>'     Irimi 

ncmintf's  ,1^,,    |f,„|,,„,    ,{.,^.   t-,„n|,an\. 

u  liiisr  iiiiii  kni  "  I  III  v\  (  --li  I'll 
ti'aiU  iiil  iniati  l\ .  a-.  Ilir\  liail  In  pack  |iiii- 
\  isiijiis  ii\rrlaiiil  til  llir  \'aiiciin\ir  inil|iiisl. 
It  \\a>  a  luiii:  liail  v\lilrli  In  (lrii\c  finiii 
Mniiliial  I  IiIiiiil;Ii  (liitariii\  tiniliri'  ami 
niLit;iii  ta^l  111 -.M■■^  tu  \Vinni|ML!.  Ilnii  I'mt 
(.any.  tlir  iriiiUiui  l!a>  liMiliiii;  |iiis|.  Ur 
stnirk     \\(  si  \saiils     111     Ivlniiiiili '11.     ami     a 

II  \\       mils      lnMilIll      |ll(kril      n|l     'l"lllllll|lsnll    s 

liisliirii-  Ink  (liiwii  Ilii  Athalias-a  liiV'r 
mil.  Ilii-  hiarl  ol  Ilir  liiirkiis.  Tli,  n  ||. 
svMin^'  np  till  Miillr  |{i\ir  \.illr\.  cinssiil 
iiitii  Krilisli  (uliiiiiliia  at  Ilii  lnw  allilmir 
111'   .'i.T'JO    lilt.   iliii|i|ii;l    iliiwn   till-    \M  strrn 

sliipr  111'  till'  liiickiis.  pirkiil  lip  till- 
l''r.is(r  IJiMf.  skirliil  .Mniinl  Itnlisiui. 
Ilir  tVMlillilli  (■Iiliiiy  sliiiw  |iii  cr  (i|  Ihr 
Diimiiiiiin.  ijaiiii  I  Trlr  .l.iiim  (  aclir,  Iuht 
Id  till-  suiilli-iasl,  ti.lliiuiil  Ihr  valli  \  (if 
Ilir  (iiliiir  liixiT.  caiiii'  mil  .il  Kanilniips, 
ami  thru  sinick  ImlilK  ii\ii'  Ilir  will- 
liii:lilrn  trail  111  'I'liiHiipsiin  and  Sinioii 
l-'i'asrr    til    till-    sia. 

Ill  addilmn  In  lliis  rniilr  tin  ullur 
rii'iiiin.aissanrcs  \m  it  run  lliiiiui;li  Ilir 
Hiwkv  Mmnit.iiiis.  in  wim-li  ipusl  (  haiirs 
Mnlii  riy.  a  km  Ind  Imrn  i'inl\\a\  palli- 
lindii'.  pi  i\  id  a  \  1  ly  pruiiiim  iil  pail. 
\il  Villi  n  Ilir  I'lsiills  Will-  iiinipaird  ll 
was  I'uinid  llial  Ilir  I'liiiiiiiL;  |iri  llininary 
\v,is  Ilir  rasirsi  and  nli\iiiiis  palli  lur  Ihr 
t  i-ansriint  im  nial  slnl  liioh«a\.  Thai  was 
uay  liark  in   1  NT'.',  and  \  it  whin   I   Inlluwrd 

III  his  liarks  l'iii't\  \rais  lahr  I  s|i||  j'niind 
siiim  iif  his  liiraliiin  and  liiiirh  marks 
liillird  ill  llii  ill  llsr  (  anadl.ill  niidi  I'- 
j,'r(iw  III. 

lint  I'll  iiiiiiL:  s  siiiAiy  was  mil  acciplid. 
Tliirlv  \rars  wire  diiomrd  In  pass  lulurr 
ils  \alilr  iiiiaiiii  a  pprrrial  rd.  wliill  nlir 
nru  traiisciinlini  iilal  railway  aclu.illy  fol- 
lowrd     his     riiiili      IlininLdi     tin      imiiiiilaiii 


liairii  1-.  This  Is  till  (  aii.idi.in  Nnrtiirni.  as 
11  laird  111  am  il  lur  rliapli  r. 

In  Ihr  niraiitimi    ti,r  prnjrcl   had   ini-uine 
Ihr  spnil   ul    pail>    iialiiusy  and  strili,   with 
Ihr    risilll    that    hltli     was   d.iiii  . 
.Mil di    Sir    .liihn     Mardnn.dd      British 

II  I  .1  .  II  I  Columbia's 
ll.lil       prnllllsill       lliat        Ilir       llllr       Protest. 

dliillld     lir     r.impliliil     \<\      IS.SI, 

Ihr     rlid      111      InT'.I      saw      thr     (■(llnpirt  il  111     of 

iiiiK  palti>     Tl:>    nulls.       This     prncras- 

linaliiiii  prii\iikiil  lirilish  d  ihniilii.i.  In 
liliinl  l.iiiuna-i  il  iriMimlnl  Ihr  Duniiiiioii 
( Il  i\  mil  mill  .d  II  nil  lis  CI  II 1 1  part,  and  I  lircat- 
I  iiid  drastic  .ictinii  ll'  the  liai';aiii  wrrr  imt 
tiillilird  lli-lalitl\.  Thrli  iipiili  tin  (.uMili- 
ini  lit  swiiiiL'  111  111  iippiisitc  lAlrrine. 
l)il,iliir\  tartirs  ra\r  way  tu  tiNi  rish  hastr. 
A  s\  ndicair  cuMprisiii'^  inllmntial  linaiicial 
and  lichnical  inliirsts  rxprrss,  d  a  williiiL;- 

III  ss  111  laki  ii\i  r  Ihr  ( .ii\  irni.irnl  s  rrspmi- 
siliihliis.  and  111  liillil  Ihr  iillicial  1  ililiLiat  li  His 
III  the  sal  islacl  inn  uf  l^rilish  (nhimhi.i  un 
If  Ills    wliirh    Wrrr    si  |    iiiit    spi  ci llcally . 

The     I'ldiral     (.ii\(riiiiiiiit.      prrssrd     by 

Ihr     I'acilic     prii\iiicc,     was     c.iiiLjht     at     a 

disaiiv  alitaijc.       The    s\  ndicati 

terms   well    ixaelniL;:      A   siih-       '     '  ..     ,  . 

Syndicate  s 
si.i        iif      i;.').(l(M»,(llMt     sli  rhnr.      Terms. 

Iiiiiillicr    with   a    Irir    Lilain    uf 

•_'.■>. 0(1(1. (KM)    aril  s, if     land,    thrrilt     ,,f     Ij,,. 

riLilit  uf  w.iy    as  will    a-,    space   fur   statimis 

and  sii  fuilh  :  Ihi    free  1  iilry  uf  all  lu.atcrial  : 

exempt  il  111  frmii  la  \al  nui  ;  .iiid  present  a  I  imi. 

ininiiine    •ruiii    all    rest  net  ii  ms.    uf    the    71."! 

miles   uf  line  already  cumpli  led.      This  was 

the    ii'i'i  diicilile    minimnm    iipuii    v\liich   llic 

s\ndicalc     was    prepared     lu     du     liiisiiicss. 

'J'nnc  eiiuld  mil  in   w.is|ed  in  liirlliir  pailiA- 

iiiL;.  iiwiiiL;   111  the  allilnde  uf  Hrilish  t'uliiin- 

lua.    so    the   cundlliiills   were    aceiplrd.      the 

Duiiiiniiin    liiiMrnnieiil     merely    sti|)iilalinLr 

in    nliirii    lli.il    llie    line   shuiild    lie   upem  d 

lur   trallic    in    Hie   spnim    uf    l.S'.il. 

Wiiik     \Nas     eiiinmenei  d     fuilliwilh     and 

Willi    ahead    willi   a    sw  mil;'   until    the   liiiids 

tu   defray    cuiisl  met  mn    ran    mil.      A    erasli 

ap|leareil      lu     he     ille\.lal)li  .        The      Lulldull 

m.irki  I     lesulntclv     n  fused     lu    advance    a 


RAILWAY    \V()M)1:RS    OI'    TllK    WOKLD 


K,..U     S.CKKK     TUXNK,.     ON     T„K     .AKK     S.HKK.OK  S,..cr,0.     o.     THK     CANAO.AN     ■ACU.C     HAU.WAV, 

I.    ..,.,.nnn,.,!t.    ul,u.l,    .,a„.,.l    a  T,,.  n,- .l,-  h.„a-v  of  tl.  (  ana,l,an   Pa.a,, 

,         ,           ,     '  ,1    „   ivc.nlr.l   It    will   \<v  fimiul   to  i.A.al   .i 

''I;;;::;;:,  pniaul ::::: u. .1,.. ....o,.v  „..,...,.,. a,,,.. ,n„o,..n„.,o,.„.n,..u. 

„f"r„luavs    ha-,    a    .'onst  rurt  ,onal    |,n.,"-al  a.'a.ust    thnal,  n,,,.:    .h^aM,  r. 

.,        ,.,    t..,l  .,  hl„.,-allv,  ,,oss,l,ly  no  u.t,,-  l.'oHunat,.lv   „„„   w,.,v   ,onn,l   .a,.    ,!,■  o 

,vth     th,      ,.,.,-,.sMtv     of     ,na,ntanun.r     .„  ..„„„.■,  ■■....     an.i       .ohK     >t,a  h„    ,a     a   ,1 

,„.,   ,,,va„. f  •2aO   nnh.   p- r   y.ar   n,  Mountsfph,,.   on    th,-    hnan.aal    s„     s.      H> 

--••■ -'v ' \:t:::  !:::::i;;.:ra,'';:n:..:^;i;:.vr:::r: 

rrr'i)- ;:.":v;:;:;::^  iit:;:  «;::;r.i: a:thv. ,t,.,o.  .......„>. 

^                          '            .,,,„,.   ,,.   ■•,.hu..k   th,-  m  n-.anltotlu   --nHu.ofua,-.        I.ahom. 

.'vrvhan,!:   uorkua.  as    nsual,     hn.n.ht     ,ts    n,an,f,J.i    troul.h^s. 

,.s-     wlul,-   at    ,.th,T    p,..nt.  h.iUvay      .xpa,,.i,.n      ua-.      a.-liv-      u,      t  u- 

-I,,    ..,„an..,.    u.n-    u-an.,!    out     of     th,n-  rn,t,-,l    Slat.s,    wlun-  In.h   pav   uas   t,,    h.- 

'          ,„.    .-h,ap    an,l    sp,  ..Iv    solution  ,.a,n,,l.  so  that  (  anaala  h,  1,1  out  no  t,-n,pt  m. 

,,,tsos.,     th-     .i-'l>-;;    _l^^^^^._^^^       ^^_,      „„,.Kv,u,-nts.      Th,n,ajontvoftlu-.ra.hTs 


ainoii!.'   thr   sub ciiitr 

j,,l,-'  u,n-  hiaril  "n  ,  \<  ry  haml  :   " 

scanip,-,!    at    pl:i 
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ncanird    work    n|i<'ii    tlic   I  aiuuliaii    ciitrr-  to  cliMil)   to  an  altitude  of   !•.')()   fret   al)i)ve 

lirisf  ill  the  liulit   ol  a  lioliday,  or  a  tiinily  tli.       vcl  of  the  laki  .      Tlii'  hlcak,  frou  iiiiif;, 

ihaiitir   of   all-   and    s' <n(  r\ .      Manx    o|    tlic  clill  iHinnud    siioii-    of    this    inland    sea    is 

fxradcis   I   know  divided  their  tune  li.tucen  picked  up  at  irenm  |{a\ .  and  liuii^ed  tlience 

tlie  Canadian   I'aeilie.  Nortli(in  I'aellie.  and  to   Nepli;on,   a  distance  of  tlC.  miles, 

oilier   AiiHiiean    linis;     tiny   could    not    lie  Tlie  Mirve\ors  were  forced  to  take  to  the 

ti  inpted  to  sta\-  upon  one  job  inori-  than  a  shore  of  the  lake,  and  as  a  result  a  1,'allery 

nicjiith  or  two  on  end.  had  to  lie  lilasted  out  of  the  soinlire  uraiiito, 

'I'he    builihis    were    forced    to    realise   the  mica,    schist,    and    lilack    tra|).    a    few    fpct 

iiianiiitude  of  their  task  ill  the  lirst  stretch  above  llu'  wati  r  level,  drivinu  throii(;li  the 

belween       Montreal       anil       I'ort       Arthur.  projeetniL;   lofty   promontories  and  crossiiij; 

Soiitlnrii    Ontario    may    be    Ix  st    described  the     hitle    b.iys.   some   of    which   were    tilled 

as  a  jiiiiil)le  of  jai;}.'ed  mountains,  rambling,'  with   llii    disloihiid   rock   from   the  cuts  and 

niuskci,'.    \\ater.    and    dense    tanirled    forest.  timnils.    while    others    were    bridged.      The 

The     lo<-alioii     ran     tliroiii:h     the     wildest  rock  was  diiise  and  |iut  up  a  stern  resistance : 

stretches    .if   all    these    ph\  sical    eonchtinns.  nothing:    but    black    powder   and    dynamite 

.\     niaximum     i;radient     I'f     .'I'-'-H     feet     per  eould    cope    with    it,       I'nder    these   eircuni- 

iiiile     and     a     niaxiimiiii     curvature     of     I'l  stances    it    is    not    surprisin;.'    that    a    mere 

di;.'rees      II.").")   feci    radius      Wen-  laid   down.  stretch     of     -0(1     miles     throiisjh     Soutliern 

and  at   times  it  was  found  dillii-iilt    to  kec  ji  Ontario    cost     abdiit     f.'. .")(»(». (MM),    while    at 

within    these    restrictions.      Hetwcen    Mon  oiii'  or  two  places  the  cost   ran  as  liie;ii  as 

trial    anil    I,ake    .Siiperieir   the    railwa\'    has  tl  KI.OOO   iie  r   mill'. 


A     IIURARY  OBSKRVATION     CAR     ON     THK     CANADIAN     I'ACIHC     RAIIWAY 


Heroic  efforts  are  required  dunni;  the  uimer  to  Keei^  xi. 


CLKAKING      A     SNOW-DKU-T     ON 

,    'r.r    ■.rr.fr-.r.       Thv    r^Mrv    i-i-'^vigh    i% 


KAll.WAY    WONDKKS    Ol      I  1 11-     WORLD 

,;,.    l„.n      n..Ml  I.,  a    It     I"--    ana    1.11    n,    :i    m  .i-    "f 


Till     nulnii    ..f    l.akr    Sup.  n..r 


I,      ua\.s.     winl.'     111.-     \-mU    til.  iiimIvcs 


.l,s,iil„.l       IS      tli.       ...I. I.  si      ali.i      l.liak.sl       litti 

,|,s.llli..l       .IS  ...  n       1 ''.Ills.        .\      111. l\.  Til.  lit      of 


part 


.,!■   laii.i.la.   a.i.l    Hh    ;;.a,l.rs   uln.    ha.l      .T.  pi     m    all    .in.  .'I. 


|„s    iiii.l.r    a    passiiiL'    tram    uas    l.y 


1       .1     ..r     ilii^    mis  L\.>iii  \     r.  piilal  i.'li     lia.i  '-''    'i" 

'     'V  I      .,,.,   f.,    .„i..    ,u,n,.ii,-      .1 a.is    un.-..,„ i.      Tl,.-    ,ai.,.  rs     .uvc 

iir.isiiiii  t.i  I.  III. ml"  1   Ilial   I. 'I   "11..    ."'"  ,.     .      . 

,,    ,,    ,„.       .„   Ia..t,  inal.   ..i ■  :a'.r      .Im.nal t    ,. ,  tr,  n.v   l„   .  li-  M-  .  If.  ,1   s     o 

,                  L    ,„     tu,.     tliivs  U..p     111--     Mi.tals     t.i     -any.-.       Hi.       '"'Us 

"'•■    '^''"•'""■'      "'     • ,L;,,..I W  |,„l,lni.lli.Hsliplat.ssnapp,.ll,k.,„a..-l„.s. 


,::  ,1  .tiuat.. C.inip  Kv.,->.lavf|.,.s, Its   .,,■,.   .ant. .     s - 

,f„  ,  , ,  ,|avs  „.  IV  n,ik,„..„.  tli.  uh.iv  .,r  ..tlur  uitliin  th-  «,„-st   s....t,..n  o 

,       «as     u.,t     s„ n,h r !.■  ^ piaifr.   .  Iiil.^  si,Ha..,„.  ai.l 

.  .s  „i,    ..aiinin.   Ia.....„s  liav.-  n,..l.  hum,   I  t..  l...  .•arn...l  uiit   .„..■  a  u.U^ 

,      „   l.v.     Til,.    1 1    m    III.-    unit.i-    .as  1,   was  ,„.ly   I.    imivmittm,  v„.la...,.  t    at 

..,nu,lvm.„i.,..in aii.ltn.K    k-  .1.  .•a.lm.nts      u,  n-      pnv,  ,,...1.      nnt,       . 

I     111   .:|i.ir„t,r       ■•Musl,--..alm.al-  -  n-ui. .  r    at     la-l     ,hsr.,v.  iv.i    a     .laaMs    .,1 

;:;i':  :      l!: ..k:a,..l..tli.. ■....-  H.,!,.,..    Il,.ni..aism, ,„u..v.a>m. 

',,,,,.  ,1  null.  st„n,i,.l  11...  stapl.-aiti.l.s  th.ni    ....    si,  .p.-s     K.    f. .  t    m    l..i.tl.,    a...l 

; ; :         .  asi.,.,.  .1 lu.i,  i,ia..w  ...„„,.-..... .:.. .1.  ..sl,-„lat.Y.M..-i.p 

"""^-  ,„„.k,„s     „f     S...,tl,.n.  ''i-n.m    r...-t    Artlii.r   thr   H...   ^^as   .l.-,v,n 

.|,.,M.i..  a.,.lma.l.l..i..i':  tln-.mi..|i    tlic    ii.  avily    tm.lMiv.i    a.i.l    ^vat.•r- 
„     ,1„.     Iiai.r     .-...k.        Kv.iv      l.n.k.n     .■-umt.v     -f     W.sl.ii.     O.itar...     t.. 
The                    p„sMl,l.    .l.vHv  f,„s„l,,i„.ati.i.      Wnm.p.-.'.      As  tliis  siHi.m  of  tli.-  joi.n.ry 

.Maddening        ^^^^     , ^^^^   ,^.,^,,,    ^,,,,|    |-,„„„|       ,,^„  ......tain   t.i   I..'  tl,.'   most    lu  av.ly   tax.<l. 

„,„l,n"         Our      >.iiisk.-.     I.,      fn....    tlu-    t.anic    po.,it    of    V..W,    mas..iuH. 
,„,,,,     „,'i.lv    .h-.iN.-    tl..'    .'-a'l.Ts     ali.l      astlirwli.>l.-..ftl..   ^M-ama.ul.itli.r,..-.Ml...v 


Th.'     spniuliii.j     .ii.isk.-s     of     S.Mitli..-.. 
DiitaiMo  u.  n-  just  a^  I,  as 


MuskfKS 

]ia.'l  I 


;;:,,i„:,.s  liaiil,.:.      UsuaU .1. k,....!  u.,uM    I...    .■.,nv..v...i    f.-..,..    U..m,p.,       .. 

sp.'„l   liv  III.-  11 a.i.ls  of  t....s.  a.,,1  t .-  .-I.an,,.    l.o..s.-.    t.i    Kast.-.-n    ports   a,..l      I.. 

j„.,„„;„  ,„  ,.,     ,,„,,,.,,,.  .,,  ,-,.,1.      V,.,  II,..  C.,-.at   l.ak.s.  sp....,a    ,..t.n,i,,,.  .as  .    -v.,  .1 

,,.,|,a,ik„.,;..  ,-,.„,s,.,itol-  .-   M..p.nna„.,...  to   tli-  ,ra.l..-n.    a...l   .1,.    ..l-^lan.u.l      1       - 

M  last  III..  ...„m,.,s.l..|su -...■,. i  ...  S'ttn,,  a.-t.-r   of   tl..-    p,.n.ia.ui,t    wav.    so   t  l.at       .. 

;    ,.„,„,.     ,|„,i   11,.-   ,-a,luavop,.-at...-s    ^w  ,- -  li,.,-     ..,..lit     n„t     b.vak     .loun     ,....l,-r     th.' 

„,v...    a    t  isl,.    ,,f    111.-    1..--S    t.-..a.-li...-y    a.,.!  Ii.  aw    t.-alli.-    ..iipos,.!. 

l-lUur..       It  was  „,s|  as  If  111.    p,.-nia.,.„t  1/.    a    .s„hs„,„n,l    chavUr    Ihr   curse   of 

„,v  |,a  :  I,,-.  ,1  lai.l  up....  a  l.a.ik  ..f  .-..s.l...„t  //.     r.nh.a;,  lhn..,h    thr    ,u,u.tan,s    ,s  daul 

maia.-ul.l...-.      As  111.-  tram  pass.-.l  o\ ..-  Ilir  a'//'-! 


\v 

(11 

rr- 
to 
icV 
.d. 
I.'ll 

ICl- 

llic 

III.' 

tr.l 

lar- 
tlu- 
the 

■    "f 
a- J 


^ 


Till-      AKTKRNOON         SOUTUKKN     1)1  II  I  IN     kOUTK     TO     HKK.IIION 

iMve-coath   train  drawn    hy   ^-■^  Z  tank   enunif    N.i.    28- 


Two  Famous  Sixty-Minute  "Flyers 


)? 


THK     LONDON    TO     BKIGHTON     -SOUTHERN     BKI.I.K         KUN     COMPAHKD    WITH     THAT 
Ol-     THK     1  AMOUS     ATI. ANT         CITY     AND    PHILADKLHHIA     EXPKKSS 


iril,Kcoiiii>ans<>ns  Ixtuf.ii  Inun  alfoidini.'  c piiriM.n^   \«  Ix    cjiauii,   m(  iiiji 

Wl  -I"''l^      attainrd      in      varmn',  that      tlir     cun.lit  a.i,,     an-     appniMinat.  1  v 

W  ,.,,uiitnrs    invaiialilv  aiv    intn--  r,,nal.      H..tl,  t  raii.s  arc  s,-l„dul.  .1  to  c.v.r 

.stiiiL'.    a.    a     ml.-   it    i>   alnm^t  a   Miiular   (li-tan.c    m    sixty    niiiintrs  :     tl,.> 

i,,,|H,>Ml.lr      to      iliscuss      th-iii  coiniiosition    and    urii^lit    of    tlir    trains    alv 

fairly,    owiiii:    to    tin-   (iilliculty  alioiit   tlir  same:     tlic  pt  rinaiK  nt   \va>-,  arc 

of    ndiK-iiiir    tho    lurfoniiaiuTs  alikr  ami  of  the  -ivr-aiid-talsr  onlrr  :    l.otli 

t,,     ;,    TTii^iniou     l.a-is.      So     many     factors  arc   non-stops:     and    l.otl,    run    fioiii    point 

affrcl     til-     situation,     such     as     uradi.nts,  I,,    point     in    each    dinrtion.       The    one    is 

curvature,  condition  of  til.- track,  junctions.  ,n     Kn^daiid.    the    other    is    „,    ll.e     rmt.cl 

carrvini-  capacity  and  uei-ht   of  the  trains.  .Mates:    ea.-li  is  the  <ra.k  tn.in  ol   its  class 

characttr  of  the  service,   and   distance.  m  its  respective   country. 


; ■■.,11,  1 


'I'l,,.     Kruilish     train     is     the     ■"  Soutlicril 
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U\II.\V\^      WnNDIKS    ()!•     nil.     \N«>I<I.I) 


t    |{.,ilu.i\  >    Imii-    iIi-i. h.illic-.    ami 


|,,M,ii  .us     ■    -'\l\    iiiihul.      iK'  I 

I    ,1,1,, I      Kiii-'l-in.        i'lii-     ti'i"     ^'  '■     '""' 


11,11,     ■      iuni.u,.j      I..  IU..1.      I...n.l..ii       hmI      (                                .          ,                  ,  ,1 

M,-,..|,ln„ 1,      U.. i     Jn~(i^      1 '^     P'-'l^     X     !':'•<    '"' "^ ^    "" 

.l,.h,Ml I     I L.     tin      ~l      .n.l     ^1         •,l,„kt..,m.  ,  ,  ,    „ 

1,1       I),,  lis   ,,.HI|iusltlntl    \:in. -.    Il,.lii    llM     |,,M\ill 

I'lilltiialn'.KM'lM  s.  ,,,  ,  ..i.lin-  I.,  til.    ,  \fj<  McifS 
.   ml,  ,1     i\iiiL"i.'ni,       1  .1.-     ......     

,,,,,,,,,1    ,..!..       >nn.l,,s   l'„llM,.,„l. 1..1.  ■■!    'I"     "'I'"        '••"''   •■ ■'- ;'   '"' 

;„;,„,,   ,l„    •,..'   ,n,l..l... VH....M  I  1"   n,.l,..   n,   Ku.lh.    Lv    ^   !■  ■  t    n,    „„  I,,  y  n 

l.„,,.|,l..nu,ll,n .,„......l....|s'..'..  unlll,,    u„l,    a    h.  .,.l,l    ,1     1:.   1...    ••    n,,  l„  , 

1,     : la, la,,.. ..-.a,..lal.l •  J  .  I, -",., I.   a„. .h^al ...1..,,^, 

, I...    >.„,.|a.>,    ,l.a.-.aV,M..  Tl,.      lull     I, a,    ..^ .a,,, ..a.,..,, 

u„| ,  .„„1, ..',.,„,. |a,.v -M 11,.         I,,a.l      ,,, ,.N     , .1,1      ..I      '      -^•> 

1,,,.      I, a, I     l,..„     ,,.,,,|.l.l.'l.    II, ■     '■!,'■'    •'    ^^"l^        1""^ 

,1 ...I,„i.,. -1^^   "■""■  ■'■'"     ^ ■ .-M'l-  '"'"""      !■' 

I,,    ,l„     „„ I    .1,.     - n„,„    li.il,,  ■  ,■    l,.l 1     \II..M:,(,I^.    uln.h    ,^    I..   M,. 

,1,.     |.„ll,„a„l,„„,.a„..    la, I.    lak,,,..    11,.  (^,al,,    (,ls     U,al     ^in,Ui..u    „    U.    |,.„,l,.„. 

.,,,,,.„l„„„.      I :^.iM..      a     I, h.  .-Iv,     .,:>     11^       KnJi-1, 'I-    - 

„,     , I     ,.i     ,al,n, ,, •     1     -ii-l'.  -- •"'■■•  "    ^"■";"' 

,.,„„,,„l.,v..,|..la„,.l„„..   ,a.v  sl^    <".^      -    '■'" I     '■•    ""      ^" ■    "'"""''• 

,v,,„>>,,.,~n„,. I   I^InK,,,.        hk    -^.    ,.., „,„,la,,, .„.,„,..„-   ,.^„„.,al 

,,,,,„■.,., Ml,,     l,,„„l,.„.   I!,,.l     ..„a,„lN„.ll,       a,„l    l„    ,1,1,    ,.„ln,       I  Hnia   I    l,.h,,,     .„ 

Ill,  -,  ;i  Is  a  (l,sla,ii,  .'I  'i''>\  l,,,!,--. 
I, lit        ,,ia-,i,,Ml,        .1-        tl"  t.,,,,,,,ai 

si;, I I        til,         I'liila.l.  I|,l,i.,       a, 1,1 

It.  ,:,|i,il;  l!ail,.ia,l  ,s  ,„,  tin  ^>'  't 
I,,  Ilk     ,.l     III.      I),  laua,v     l!,\,,-.     "1,1,1, 

,il     llii,     {„,iiil     Is    al I       I     I, III''     "li'<'" 

II,.  hist  s.  ,  t|.  II  1,1  111,  |,>,il-iny 
I,  1,\  st,  ;i,ii  f.  ,,\  ar,i,ss  III,  Hatt-r- 
u,i\       I,.     (a,,„l,  ,1.      ',,,      111,       ,ip|,"s,t«- 

l.lllk.      Ull.    ,1     '       II,'       I'll,,     st;l,|s,  Tl,,' 

mil,  ;,M,     Is    lak.  I,    It, .111    I  a,i,,l'  ,,.    f,"ii, 

ul,„  I,    si,,ti,i ,     \ila,it„-  (  itv   ,>  r,r,\ 

In  !,  ,  ,,is|,,iit.  1,1,1  tl,,  t,iiii,,i:  ,s  l,",i, 
|'l,ila,|,  l|.l,,a  t,, ,,,,,, lis  'I'.,,  nil, lilt' -- 
,,,,  ;,|l,,u.,l  I,.,-  ,  liilialkilii:  ",,  tl,,- 
I,  n\  .  I  ,,.ss,Iii:  til,  ,,\,  ,-.  al,  I  t,al,s- 
I,  II, I,..  I.,  til,  tla,,l.  ulilill  til,  I,  r,iiv 
l>  M  I,,  ,I,||,  ,1  t'l  c'lV,  ,'  tl„  aal  ,,,,1'^ 
III  -,(1  nil, I, it,  s  a,,  a\ ,  ,aa,  sp,  ,  il  <,[ 
t;r,  ,;  mil,  s  |i,  ,■  li,.,i,'. 

Ill       ,,i,|,  I-       til       ,,lilaili       a        iliiscl- 

|,;,i;,ll,l      l„lu,,l,      til,        I'.iil;IisI,     an, I 

Aim,  inal,    t,a,n.     ,t      \\,„,l,i     !„      ,„C'^- 

,.    ,,^.     T,,,  .j.A     t.,    lliia-in,      tl,,'    'I'li: s    .1    ,ii,li' 

IHI-      IlLiHI-r     (AH         OkObVl.NUK    ■     ON      Till-.  •'    >       '  '"       - 

•SOUTHKRN    BKI.I.K-  w  ,i  I,-,  st  I ,  I  rliili'j   l,,>lii   \,rl,i,',a   Statl'ill 

Liivur,.,us   ..pp.antmenl    is  the   Italuie  of   this   ttain  ;  ^      ^^       .,,.,t|.  .i,,!  .  .f    (  . , ,  ,sv,  ,l,  „•   HrnlL'l-. 

this   car   IS   turnisnca    m   liie    Aiiam   sl>i<;. 


r\N(»     I Wlol  S    SIXII-MIM    11.      •II.^IKS" 


'^7 


nnd    tli'ttotiali  ■!     Ii\     fmy.        Kul     ,iIIIi<>iil'Ii  »iii<.      uilh      a      'iiatiiiu'      Mirfaci-      nf       IM) 

till'  laltrr  i->    I'liiiiitmlcil    frniii  tiic    Knu'li^li  M|imrc    fiil,     liriii|.'iiii;    tin-    tudtl     liialitiix 

(■)iti:litiiiiis,  Diiri'  i>  II  stirr  liaiik  on  ii  sfiar|i  siirfarr    tn    I.H.'t<!    si|iiitri     I' <  I        Tlir    unite 

ciirvr  iiiit-'iili-  \'irliiria  Stalinti,  ri>iiitt  at    I  ami    was   xr,   M|iiMr<'   fcil.    .iinl    ^liam    was 

ill  .'>ll  r>>r  li.iir  a  mill,   wliicii  is  ai.'aili>>t   iIp  rnaiiilaiiinl  m  II>'   ImhIit  ut  u  iircNsiirc  iif 'JIH) 

iraill   stalllMU    finiii    r.-t  |..iiihl.   |pii    ^.|ii:iii     IIH  li.       'I'll'     tiital   \m  lylit 

Tin-  i'ciiii|iiiN|tlciii  (•!   I  Im     \iiii  III  .iti  1 1  :'IIi   I  .  iiii|M  I  ,.  i|  ti|i.rii  I  III   ill  i\ .  IS  \\  a^  almnl  .'l.')  lulls. 

rliiM'ly  alialii^iius  li,  llh    ">i.i(lli.iii    Hill.    '  'I'll.     I.hIm.    niniiiil    li    i>ii    l\sii    I.  mm  w  In  .  Im| 

,\>.  a   I'll'     il    ('iiiii|insi  >.   M\  <-<iaili(s  iif   \\\i  Iw.'jii^.  r.iiMiil  -.mill   ;i  .'(ihi  •jiLJIi.m  nf  vv:itii. 

I'lllliM.'iii     ImIIiiii      a     s-\rlitli     IS     allailiiil  'i'ln    .Iiimi  >i.iIi  ua-    |i|,ii.i|   iii  fmiil   i.|    Ijn- 

Svll'M      III.        tlllllll        I.      ||.     IV   \  .iliil      III.        I.il.il  III.      Imi\.        ill. I       IIIOMIlt.il       v.l.l.ill   \M^.        .ill       III.' 

\M  ililit     I1.111I..I     I.    ,il.i.iil     '.'Ml    I. .lis    I...11I.1I,       li.ji  III    III.    Iiiiil.r. 

«'\i'lilsi\ .     I  if    III.     .  11-111.  .  Tin    sti.i  \    .,|    I  III    .  \  i.iiil  i.iii  .if  I  Ills  .  n:jiiii' 

'I'll.       Ml. Hill.'    (   lU      lis.!     \l|,     II1I1..1I111  <  .1        I.    -..tn.  \(li,ll    Ihl.l.sliiw.       'I'll,     riiil.i.l.  I|.l|l.l 

In    lii.     siiiiiiM.  |.    .i  |,,,ii    ,.r    is.ir,     .1,1. 1     II  :iiii|     li.  ,i.|iii.^     i;;iii|..,i.|     I. mil     .1     |ii(i||.,| 

:il>.i|s.    I     ml.  lis.      wi.i  I.I   u  III.      iiil.i.st     fi.-iii  I  iitjiiii      r(iiii|ii  isiii"     a     li  .111    si  In  .  I.  .  I     I..1.I111;.' 

it-     liist      a|.|i.  .11 ,11..  1  .    iiwiii:.'     I..    III.      IhlIi  l.i.'jii.   .mil    -i\    i.iii|il.il  .liuiis,      'I'll,     i-uiri- 

f  r,i\  I  lliiiu'     s|i,,,K     |ila.'i    I     I'll     iiriHil.      (Ill       |i.iii\.    Iiiiw.v.i.    ilisii.ij    ; Mill.     .Mii.ililc 

\ii:.'iisl    ."ilh.   IMIN.  il   ii.Mi.  il    III.     .") 'i ',    mil'   .       I.I  sii,l,i ■_■  iKlii.i,,    |i(,\\,i,il   |,|m||  ,|„,,K, 

IVllll       s|\      CI,;!!'!!.,      all. I       '.'."s-'l       |i,|ss,   I1-.    1    .       Ml  si  i      tli.        r.,11        |  ..  I  M       ..|       llll\MlL:        \»ll..|s      VWII' 

Hi     MMlllll.  s.     ,||     :m|     .a  .   I.Il;.      s|„  ,  i|     uf     71     l         iIi.MIl;!  il    In   I  1  .nli   1  -,    1..    .  .1.1.  mm     ;i     iI.  I   |..   t    .ill.j 

mil.  s     |M  r     Ih.im-.     Ill,      l.ilal     |.,.i.l     1.11     lliis      I..II.J.  I    111.    Ii..\    Il v\.is   |i.,ss|l,|,     Willi   III,. 

iici'.isi,  ,11.    IimIIi    iii.jMH     ami    rnaili.  s,    i.jir.  si\     iliiviii'j      win.  I     ,1 1  1  .iii'ji  Im  h  I .       Ii:     lliis 

SI  111  Mil.'   ii\ .  r   :y.U>    li.iis. 

'I'll.'  s|M  ,  I  uii  -  S.I  limli.  ainj  iiiaiii- 
t.Mll'  I  Si.  ri.ii-l-li  111  K  ila\  all.  1'  il:i\ 
111  I  .irll  ilir.  li  1.  ill.  I  li:il  Mil.  1.  -I  l.i  r.iiii. 
('lilt  I.  il  Ml  I  h.  I  i.jim  .  Tills  \i;i>  1.1 
;■     II.  u     rlas,    al.li      1..    fullil    Ih.     s|„  ,  i| 

l'..M   III  1..II.      I  ll.'     I     .Ill|l  ili\      i|.    -11.  il.         Il 

"a-    i.f    111,       i     I    •_'    l\  |,,  .     Ill,  I..    I '^ 

a     I.  iiiliii::     f.iiM    V   II.  ,  I.  il      li.i-i,  .     li.iM- 

I |il.-  I  iln\  lai;   \\  li.  ,  U.  ami  a   I  i.iiiiiii; 

III. til.'  iimli  1'  111.  Ill,  li,.\.  Til,  ill's ,  Is 
hail  a  ill  Mill  111'  I.f  N  t  [  Ml.  Ins  ;  Hi,' 
(lli\  111!,'  »  li,  ,  I  li.is  w  as  7  [  I,  ,  t  :  w  lul, 
t'lr  tiil;il  will  ,1  li.i,,  was  -Ji;  I,  ,  I  7  111- 
(■!i.  s.  (  iini|...iiml  \MiikmH  \vas  a.li.j'l.  il. 
I  II.  Iiiuli  |a,  -siM.'  i'\  limli  Is  lia\  m^  .i 
iliaim  I,  r  I.f  |;i  mill,  s.  .iml  I  li.'  I.iw 
|urssiiri.  rvlmj,],  a  ili.iiii.l.r  nf  '.".' 
mrlirs.  w  illi  a  riiiiiim.ii  si  ml,,  ..f  •_'•; 
iiii'lirs.  Till  li,,il,i  \\as  .',s '■  imli.  s  III 
ili.iimti  r.  rai  r\  Mil,'  -T.s  liili,  -.  nicli  \;! 
1,  ,  I  111  i,  li-l  11  li\  1  I  Ml,  II,  s  iliaim  I,  i , 
aii'l  lias  Ilia  a  liralma  sinfan  i.f  l.l'i.'iil 
s,|iiai'.-    f,.t.      Tin     ri,i-li,,x    ,i„;isM,v,l  ^,„     „R^,,.,^.c  ,oo„    ^^,      ria-oHATRA'    on    th,.. 

ll.'J,;      llirlus      111     IlilMfll      ll\     '.Mi    llicllls  SOUTHl-RN     HI-LLl     ■ 

13 
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riKiimi  I'  all  iiicm  n-^r  m  ^h  .lining: 
|icnw  y  s.i  .1^  III  III  alili  in  li:illl 
Ik  .i\  >  pa-'-'i  iil:i  r  tram^  at  luijli 
s|ii  1  ll.      \\a'>       s(  r'urrd,  I  u      I  lii-- 

(•(iU\i  iti  ll        I  n'JIIlr      till-       tiallllli; 

\\  III  <  l>  ui  ir  nut  |'iii\  iilfil  \\  ll  ll  a 
(nak.  lull  XMli  |.lariil  siriiiilv, 
111  |niii  -laK  ami  -I  I  111  a|i|iii.\i- 
inali  l\  till'  saiiii-  |ilai'i  in(ii|i|.  il 
liv    tin    niimvi  (I    jiaii-  111"   lii  i\  iiil; 

W  III  rl>.    Tlir  1  N|H nilH  lltal  i  lljllH  .      '. 
|ini\  uil;  liialil\    MUi'is-.ful  III  |irar     ~ 
tic  I  ,  iHcaiiH-  ^taliilarili^i  il  l"i  Hn-- 
SI  r\  U'l  . 

'I'liL'  [icrfiiMiialirrs  I't    t  iiN  ila--, 
111    tlli.MlK     111  I  iiiniliL'    a|i|iii  '  I. ill  'I. 
ll    lias    liKH    ai|ii|'lr(l     inaitKallv 
tliliii|i;li.illt       till        \Mill.l       Ml       a 
liiii(lltliil  fiiliii.    Iiiil    1>   IIUIM  i-;.ll> 
kni.NMi  as   tin     "  Atlaiitir."    Innii 
Its  liist   a|i|ii  aiaiii-f  in  i  iniiii  i\  inii 
vMlh     till       Atlaiilir      I  it\      ll>i  I. 
(  Itlii  rri.iilitrii  s  lia\r  iml   IhIIunm  iI 
111!    piartiri'  i 'I  plarUiL'  'In    'iii\  I  I   s    - 
rail  ii\  I  I    tin-   i|n\  11.^    w  ill  I  1>    aliil 
liiiwanl  III  till    lin    Imx.  lint  l.aM    ; 
I.  ll  ua.tril    il    III   til.     usual    |iiisllliill 
al     liir    ll  al     lit    till      I  IILIIH  .       'I'll'' 
riiilaili  l|iiiia    aliii    l\i  aililiu    (  mii' 
|ialP.  ,    liiiw  I  \  I  r.    lias   ri  tallH  .1    tin 
oiii;lli..l   ilrsian.      'I'hi    •■  Mlalilir"     ]  , 
i'lii:ini      winch      liaiiN      tins      last    -2 
train     Ni  ilay     is     nii  nt  n  al     w  n  h   * 
that     which     apliialiil      111      IMm;. 
iM  I  pt    Ihat    it    is   iniiic   |iiiw  i  i  fnh 
in     acciiiil:.'ncc     \Mtli      tin      |ii 
on  ssi\  I     spirit    cf    t  hr   aui  . 

Sn  far  as  the  liriMsli  anil 
Anil  man  rumis  an-  cuiici  iii'  il 
till  last  naracil  has  tin  aihan- 
la-c.  'I'll-  "  Siinthi  Ml  Hi  111 
lias  mil  i.r  \y  <>  stiff  - 1  ti  tcln  s 
i.f  hi  a\  \-  lialiks  ralii;llli»  Iriini  1  - 
in   ai'i  nil  til  1  in  Km.  wifli  ciirvis    -, 


{ 


{ 
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s^  ,  Allhiiii-h     the    I'hilail.  Ipiiia    am! 

'.-  Ill  acliiiL:    l'aiK^a\    is  li'>  tvinihlcil 

in    I  Ills    lalti  I    ll  s|  I  (  t    ll    has    lis 

1  iiwn    |ii  cnliar    ail\  i  rsc    inlhii  liccs 

nut    c\| Ml  1  ll    cii    I  Ik     Hritish 

iali\va\       lc\(l       crc'slliC-.         1  lie 
;-  ■■  Siiiilhirii    I'allc  '■    has    to   ccm 

"'    t       Iciicl  aya.nst  c(iiiacst(  ll    siilinrliali 
.,    "       liallic    vMirkiiiL'   liit\Miii  \ict(ina 

-  H      anil  Irnyclin.  wlicrcas  its   Amcr- 
■    <       lean  lixal  is  affi  etc.!  (ilil\    slmlilly 

<  ill   this  cniiiicctinli,  aliil  Is  ahlc  In 

-  =:      -,  I  Will  mill  its  stride  bifurc  the 
■'       jiist     two    miles    out    of    ('iiiniUn 

all  I  ii\i  lid.  Whereas  till'  ■'Snith- 

y       I  in  i'l  lie  ■'  is  called  upi  11  to  liiake 

s|initsiif   s[i(((|   oil   e(, (1(1  sect  ions 

<  III  the  load  hetWK  li  liUsV  June- 
;:  111  ns.  and  where  >()  miles  |)cr 
~  hiiiir  oltili  arc  liolciied.  the 
t  Atlantic  lity  llyi  r  is  iililc  to 
Z  iiiaiiilaili  a  stmdy  ^'ait  tlirouyh- 
z  (lilt  till  oicatcr  part  of  its  lli^jlit. 
^  'riic  '■  SouIIk  rn   IMIi'  "  makes 

-  tin     loiind    trip    hctuccn    l.olidi  ll 

ll  Urinhton  twice  u  day 
7:      throiiiihont  the  year.      Its  iirriviil 

!i\  I  niimiti  s  ahead  of  tunc  is  liy 
r      no   iLi  alls    uik uninion,    while  tlie 

(11  I  asii  lis    (III    which    it    has    Ik  (  U 

-  hall  a  iiiiiinte  late  arc  vt  ry  rare. 
~  M  ill.  I  \  1  II  iindi  r  the  most  favoiir- 
3      alili  conihliiiiis  the  spi  cd  ac  liicv  I  d 

-  lilies  not  a|)plduch  tliat  of  the 
i;      .Mlaiitic  (  it\  llycr. 

^.  'rhi      fastest      mil      placed     on 

^.  iiiiuil  li>  this  cNprcss  xvas  made 
:  on  .liiiv  •_Mllh.  I'.IOI,  \\\ii.u  the 
.'.")',  null  s  down  were  ri '  led  off 
in  t.'t  minutes  di  ad.  ei\iiii.'  an 
a\i  rat;e  s|i( cd  "f  TT  I-  nah  s  pi  r 
hiHir,  it  may  lie  |  oiliN  d  out 
III. it.  altlionuli  <!"<■  fasti  st  runs 
have  111  I  II  made  mi  t  he  mit- 
',,  ,11(1  joiirm  \  .  o^^  mu'  to  '  h' 
iilia      st(  adlK       .and      almost      eon 


Njawvi — 


ol    ecu    fi  I  I     raiiins.       'I'ln-    nosl 

hali(llcappiii_'     fi  .itiin      an      th.       pinctimis.  -laih 

twelve     III     which    h.iM      to    ll.      iii.jolial.d.  luinaliv      lic'anls    the     si  .a  coast     fmni     tin 

11, .,1    111,  SI-    lucssitat,      n.luetimi    in    s I.  si  \ ,  nl  i  .  iil  h    mil.    post    mit    of     I'hiladi  Ipliia 


TWO    l-AMOl  S    SI\'I^-MIM    li:     "IL^I.KS" 


00 


\ll       till        l||H\iinl      |l|ll~     J  I'l       lljlLlIK       lillllLllit.  C, ill.  .11       li     l\M,||       lliillir         iiImI      IiI|v|||,,s.  'I'l.i^ 

Nor   li:i\  I     I  III     lii'jiii  ■>!    --I"  1  iK    I"  I  II   :it  l.iliii  il        1 1  ;i  III   INI  .  I  -   I  In  II    II  HIS  I  nil  nil  .      (lull"     iiii- 


The  diutir^  were  84,    incites  in   ili.inu  ttr.  .uid  l!ie  toiiipUte  weight  o(  Imumouve  nnU 

tt'iuliT   w.i>    1  !4^   ton.>. 

liliili  r    l•clllllilllln^    111     liiilit     |(i;i  I.    in.isiiiiich  ii)iiiiii  \    it  li  .iv  i^  AlLn'u'  (  it\    ;.l  S.l."i  a. in., 

.■I-  uii  AiiuhnI  "JnlJi.   l.s'.ts.  t  lir  ti-iin  iilM'\  I  II  airi\  iiil'    at     I'liila  l<  l|ilii,i     an     lumr     iil.i- 

l'lllllllaIl^.     r.iiivniL'     ■")'•■")     |ia>M  TiL'i  1^.      I- It  mi     *lii       i.  turn      jniiiii.  \      it      JiaM^     I'liila- 

I'liilalilpliia    I-.")  siciiUiU  latr.  lint   arri\iilat  ilrl|>lua    liniiinal    at     l-.'i    |iii.    iCaimlin    ai 

Allaiitir  (  il>    'Ji  iniiinlis  ahi  :ul  (if  si'li.  .lull.  i.lO     |i.in.V     iiarlinii,'     Allanln      (il\     ;,f     .■> 

till    arlnal   ninuin;.'  tinii     brini,:    Hr,'   iniimti^  ii'cloi'k. 

uilli   an  aNcraL'i'  "!  71  "J   niiirs   |i,r   lidiir.  Alt  Ihi'IljIi     tlir     '■S(iiillnTn     lirllc  "     -.till 

N(iilli>s     to     sa\.     tills     jiiu      (\|iriss     is  ranks    as    tin     ciaik    tram    mi    tlir    I.iiiiili.n, 

|ial'iinisi  (I  111  a\  il\    li\    si  asi  m  I  icki  I   Imliliis.  liiiLilitini    aii;l     Smitli    I  i  ast     Kaiiwax.    this 

«  liii.    [Ill  1 1  niliii   111  ITS  I,  I,    !,\    till    SI  a  (liiniit;  p;  ulr  nt  |ilar.    now    is  at  t  rilmta  lilr  rat  In  i'  tu 

tlir   siiininrr.   yet    (Iciiianil  ([iiick   (•(iniiiinni-  liiMiry    an. I    conitint     than    lii;;lii  st    s|iir(l. 


Till.      1  ASTl  ST     oil  MIMTI       TRAIN      IN     TllK     WORI.ll, 

The  All.iiitii    Cilv    llyti,    whuh   mvers   Ihf    ,■    '    milts   bflween   Cimden   (Phil.idilphi.O   and   AUamic 

City    in    3u   nunulfs.    li.iuU-d    hv   tvpc   ol        Allanln."   (4-4-^1   lui. jtmjliv c. 
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„.,  ,i,u    lh;,t    ,,ii.     ,.i-   t»o  ,,tli,r  tr.nn^   CMV.r  S.  ,  mil:     lli:it     IIm      ■■   \I  l.:nl  !.•  •'     I.M"      "I 

t|„    MiriMviulli.    hour  ,1.11.1.     liutt:.k.n  1.m,.„,..I  u .     i^    iiUli-'l    l-r    H"     li:..i!..i:r    ..f 

,,n     111.'    uli..l.     III.     nnitmi..     j.,  rf..niKm.'.s  tli.-..     \^^'^     i.iin.H!-    .  \|in  ^-. -^     ;i     (..in|i;in- 

,„,,    th.'    .-(»,',    inil.s    lMtu..n    l,..n.l..ii    aii.i  -m    ..l     Ih.     .n-ni.-.    u-.  <\    on    Hi.     LoimI^hi. 

|{,„,|,1,,„    ,1.,"   n.it     .•.,„,,.;,>■.     S.I    f,.\..nr:,l.lv  UnJ.lon    ,.n,i   Soiill,   (  o:i-.l    .ih.l    lli.     IMiila- 

uill,   tli.    Iniin  s,  rvuM'  off.T.-.l   ..v.T  th,    ,-..-,i  .1.  IpliM  an. I   li.a.iiii-   I!ailua\s  r.-l.  .  1 1\  .  1\ 

mil,.     Im  tu..li     .\tlali1ir    (  ity     ;,l\.i     IMiihi-  i.    nit.  r.  si  iiii;. 
,1,  l|,l,ia    (lani.i.  n   Slatlo'          Of   tli<    1u.  nty 
.l.iiK    ii|i  tr.iiiis.  tw.i  (■.i\.r   tlir  .lislanci'   in 
:,l    iiiinnl.s.   two    m    .'i.'i    niiiinl.  s,    tlir.c    in 

i;(i   iMiniil.s.   ami   sis    HI    i::!   niniul.s.       On  ^^,  ,^^.         ^        _,,,    ^ 

III,    .l.iwii  joiinKN.  of  III.    t"' "l.v  trams  on.'  Hr.Mni;    \sli.,ls    ili;i- 

(iik.s    ,V!    iiiuiiit.  ..    two    .-.,-.    nimuhs.    t\M.  ,","'"■,,■      ,:                  '.'■''" 

,  I;.ul.T  iliaiiu  lir          .          II'     .. 

r,(i    ininnt.  -.    .ml    ■  i::!''    ''■"'    niinut.s.      Hut  |,...„in^  ,„rf.,iv.i.il,.s   l.n.i.    -.i.  n. 

III.-   liusllin.'    riula.l.  l|iliian    has    In  conn-   so  ,.            ..   nr,   l",\       !-.■ 

a,-,usl..;ii,  .1     1.'     fast     tra\.lliiiL'     "Mr     this  ■■             ■•       '"' ''     '•^"^^ 

s\.|.iii     that     h.-    .lulls    til,     i;.-.niniul.     .\-  ^,'^','1 '  ",1-', ','       '          '      :;.,■.. 

|,r,ss,.    with    tu.i    st..|,s    a    ■■s|,,u    tram'"  |,,„i,  r  pr.  ss,in                   iTn     II,. 

A   ,-,,ntr,,st    lo  th,-,    |l\,rs    is    th,      ■pallia-  w.iul.i  ,.„,Ii,n.is    .         :;s     i  ms 

111,  litar\       tram.  st.,j,|iini.' at  all  ml.  rm.ih.it.'  ,|._  ^_  ^^                                  ,, 

.!■  ' s.    wlili-li    o.<ll|ihs    t».,    h.iurs    on    its  ,,,„„, ,1,1,      xuiLhI     .( 


i,\  li,,,l.  IN  ili.im.  1.  r 


P.  &  a. 

No.  312. 
■J'J  Ml. 
yi       .. 

lil'i       .. 

:"!ii     M|.  ti. 
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I'.i     l.ns 


r.a\sl    fioiii   tiiiiaiius   to   tirniiniis. 


t  ii::iiu'  .,,1.1  u  lun  I  . 


nil.      MiKlHIRN'     i  MKANCl:     TO     THI,     lOTSCHHKKG     TUNNKI.     AT     K  ANDK  RSTKO. 
Showing  workmen's  uain  and  venlUating  pumping--iluuon. 


The  Lotschberg  Tunnel 

NINK     MILKS     IN     LKNGTH.     THIS     GKKAT     HOHINC.     THKOUi.H     THK     ALPS     V\'AS 
COMF1. KTKD     IN     HKCOHI)     TIMK      4l     YKAHS 


llll'.N      t!i'       I'riliili      :lii<I      It::ll:;li  ciutl(»>k.       Ili     utlit    i\\ir:ii',    and    colifi  .iilidrd 

\\        I     irithiii'.  aniiiMiiiriil  tin  ir  uitcn-  Imstil-   cnticiMn    li>    iiinipK  tiiiL.'    tlic    Mniit 

1 1  i:i  ti>  liniTiiw  tlirdiiL'li  tlif  liiisc  (.  riiis   tiiiiii(l. 

i>f    tl|.'    (dl    (Ir    Fr(■'Jn^    in    cnlir  Oin-    cdnntiA      \  u  Wfd     this     :iclur\  i  lui  nt 

li  |irip\  idr  sliurtiT  an  I  i)nick(  r  uilli      ili-.ip;a\.         'J'liis      was     Swit/i  ilaiid. 

1  ^ijCf*  ~      >'iil«'i\       rdniriiiinicatinn       in-  Sandwii-li(ii      lutuicii     |-ian<'f     and      Ital\. 

^* ^"^yj.     I.W'vn    n(iitli(rn    and    suulliirn  (lie     hIinidus      niut.      littwrm     these     two 

Kiircipe.     the     |]iet(  inatiirally     sai.'e     shnnk  cduiitries   was  thri)i|i_di  the   tuitiinns   pass,  s 

their  heads  s(ihninl\-.  said  it  «as  irnt)cissil)h-.  and   valievs  of  the  hind   of  tlie  Alps.      \  et 

and     th.'.t     all     kinds     and     di  seriptions    of  fierc  was  the  eiiL'Uieer  delilierately  tiinnui; 

disasters,   unknown  to  the  i  111,'nic  er.   Iiirkid  the   trallic    to   one    side.      Swiss    prith-    and 

ill  the   mountain's   heart.      Hut   liie  railway  buoyant    optimism    were    wounded.      Their 

huiiiier     was     lloi     (iisiiesseii     \i\      iiie    utlit  iiti  t'Mniiiv      "*V.is     piisl,.  .J     liiio    ii    sivilii^X,     Te.     :;c 


KAii.wv^    \\()M)i:ks  ()1    nil-:   wokm) 


nil        IIMI'OHAKV       IIMIIIK      V'lADUC" 


CONSTKUCTION      IRAIW 


fiiriMill    11.   i\ci|il    li\    thd-M'    iiiMniis   III  ^a/r  li^      liii|i    li^sK       iiMpiacI  ir:ililr,       |-'l'ii|ii      this 

U|piili   Lll.H'h  r  ami   ^imw -(■|■ll^^  in  d    |ii:ik.  ii  i.m  1st  ii  i!ii   !■!'   ii|c:is  mi'     iHnjiit    \vas  ■-iii|_r|ii| 

'I'lii     |jiiis|iirl    \\as    MiMhwIial    (!i  |ii<  >siiiM,  nut    fur  di^l  iiicl  mii,   ami    ^^a■^   linally   carried 

lull    1  iM  ri:i  I  ic   S\\  i-s    iiiimis    ^Ik  n  ik    ii|i    I  In  ir  iiiti  i  i  \i  cut  h n i.   I  iiuu^^ii   nut    I  m  fore  it    paNscii 

cipinil  I  \  im  II    and     ri\i\id     lliiir    s|,iiil-,    li\  tliiuiii^li    \  icNsit  iidi -.   iinluld.      'I'liis   was   llic 

|iiiiiilini:    mil     liial     il     I'iMicli    and     Ilalian  (luttliaid    'riinml.  '.' '.   niil.s    in   linulli.  \Mlii 

(rieiiiiiis     ii.iild     u\ii'runi.      tin      iiiiiiinlain  il  ^  (•(  .niinnnicat  mil;  a|i|iniacli  inn--. 

«'iiaiii   --11  (iiniiij.  ti  l\  .   --nil  i\    tin    Swiss   .\l|is  (  )nri     a    Swiss    niuinitaiii    liad    linn    siili- 

ciiuld    111     |.ii  111  li    III    a    siniilar    «a\.  iiii.'alid    sni  n  ssfiilK     fiiiliiir   scIuhhs    \m  it 

'I'lii      ad\u(atis     (if     tills     furuard     imi\i-  adniiiln  .ili  d.   and    as   tiir\    liad    Ihmi   drawn 

nil  111    |iaiiil'ii    tliiir    |iirlinis   sn    riisil\-    that  n|i   wiMi   l'Ii  ati  r  raii-   lli;.n   tliusr   runmrlid 

]iiilihi'   i.|iiiiiuii,    liki     a    |ii  ndiilnni.   sv\nirj    in  \\illi  tin    tiisl   tiinml  fn  li/\  .  I  in  \   di  niaiidi  d 

till    u|,|iusit,     diiiiliiin.      An    .\l|iiiii    tiiniiil  ilusi  r     ixannnaliun     and     iiiun      |iiui(.nL;id 

fi  \  I  r    liiuki     uiit.       I'ru|iils    of    aii    di    iiip-  dilial'.      Aniuni_'  I  In  sr  was  uin    fi  ir  |iii  rriiii.' 

tiuiis   wiir   riislii  d    I.  full    till    (■laiiMiiiiit.  till      l.ulsi  lihi  r^r     li,|w,,n     Kamli  I'st.  ij.     in 

Had    1  \  I  r\-    siiH^f,  st  luri     In  in     adii|ili    1     tin  tin     |',.  mis.    (  )lii  rjan  1.   and  ( .ii|i|ii  iisli  in.   in 

Alps  wiiiiid  lia\  I   111  1  n  liuiii  \  ruinlii  d  I  liiuiiLlli  \alais.      It     was    an    atlrarliM      pi  upi  isit  ii  m 

and   tliiiiiii^li.   Ill'  till-   wuiks   lii\i    li.  i  n    Ml  fium  w  liali\  ir  pi  11111   it   w  as  cunsidi  n  d.  and 

ns    nniisonii'    niunaim  nls    uf    lli,     "(ii.  at      altliuiii,li    it    liad    linn    1 !■  d    l.-fuM     tlir 

I'lipaid."       Wliiii     till      pill. lie    lust    lis    ill  ad  (■uttliard    inlii|iiisi      v\as    rlisinssnj.    it     was 

till     aiitiiuiiliis    ri  tainni    a    nml.    calni    di  -  pieniniiulni     fur     fuitliir    nmsidi  rat  n  n     at 

inraiiuiir.      Tlir    siin  m,  s    w  1  1  r    inx  1  si  iM.itnl  an    uppurtini'     niuiiniil. 

ci.isi  ly  :    (Uii    alti  r  aliul  111  I    was  t  lirn\\  n  uul  I  ui     Imly     \iars     tin      piupusiis    ni     liir 


nil-;   i.orsciiiii-Kc;  n  .\m:l 
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n(Tn("-r  Alps  I!:iiKviiy  cliiriL:  til  I  Ih  ir  (li(  iuii.  priitnirtid   partly   fnnii   Iin;irii-i;i1  cinisiclcrii- 

AltliiiiiiiK     it     \i;i>     ^liiil  li  n  il     lii'.t     li\'    till  iiuii,.      Il   'An^  iisriiss  til  ^aiiitioii  a  sclirme 

(iiittlianl.   anil   atli  i\\ariK    li\    tlir   Sinipliiti  il'  tlir  Mih  \\s  1  if  «ar  \m  re  not   I'mt  licimiini;, 

tiiiuii  U,    III!  n    Was  a   Li'niral   ilirisiuri   that  At      this     jiimtiin-     tin-      I'aris     lianl<in)» 

the   tliMil    hill-   tliiiiiit.'li   till'   Alps   sliuiild    lit-  Imiisi     nl     l.i.sic   anil    I  nrnpanv    stepped    in, 

uniiiT    till     j.iitsilil,!  11.'.  ennie   wliat     riiij,'lit.  .iiiil   (iffinil   to   liiiilil   a  sin^rje   track    tnriiicl 

In  this  stiii;.'i:li    .lai  III)  Staniplli.  ulio  ir;  due  llirnilLih  the  eliain  aeeimlirii.'  to  the  aeeepted 

I'liiirse    liieaiiie    tin      lirsf    i'lesh li  nt    of    the  plans     for     .•iT.OIHMMKi     fiam-s.     as     well     as 

S\Mss    U,  piiiihe.    playid   a   very    |ironiment  eoniph  tini:    tin-    appioaela  s    at    i  aili    i  nd, 

pall     .itiil    it    Was  due  to   his  ^'I'm   pertina-  |ir   s  idinL' telegraphic  and  si^jnallinL;  s\  stems 

ei(\,   xMth   tir    support  of   his   fiiinds,   that  and  eipiipim  nt  fm- t  he -a  hole  of  t  he  line  frorn 

the  scheme  recei\eil  ollieial  a  ppiol  lat  ion  m  l''nitiL;en  to  Hii^iie  for  a  flirt  In  r  .•tT.l.dtt.Ct.O 

1i:or..  francs.      'I'hiis  the  total   c-l    of  the   iiiider- 

'J'he  (iriL'inal   project    was   torn   to   shreds  takina  wis  |,,  l,e  T  f.(ilM).oi)ii  Iranes.  ronnhlv 

iiniii  r   ai atid    diseiissji  n.    and    iiimieroiis  Ci.dllD.dOU.       'I'l;     this    sum    the    (anion    of 

siii\c\s    w,  re    run    in    onlir    to    secure    |lii-  l!i  im   aiin  1  d  to  snliserilie  I'l  .(»:<>. (iCd  francs, 

iiiost  la\  oiiialile  loiiti  .     'I  111    piolili  111  I  urn- il  or  111  arl\   a   iiiillioii  sd  rliiiLi.      The  total  <-ost, 

on     I!k     tiiiiiiil      its    leiit;tli    and    cliaractc  r.  liimeMr.    Incanie    inllated    siihsi  i|iii  nl  |\-    to 

(liH     s.elion    aiKoeated    sIiohmIv    a     ■■|i\i|  o\ir    S;  f,(MHl,(«K).    owini;    to    the    authorities 

tiiiinil       i:i|'   iiiiles   in   |iiiL;tli.   Imt    this  idea  dieidiiiL;     to     haxc    a    doiilili'  t  rack    tunnel, 

v^as   IhrovMi   out    li\    the   (.rand   (oimeil   ol  and  to  imforcscen  disasters  which  occurred 

(  anion  lii  I'le.      'I'liise  discussions  had  111  ell  {inriiiL;'     llic     work.      .Standard     uauoe.     of 


A     BORING     GANG      WITH     A     MIVIK      Iililll.      IN      Till:      IIIADING. 


i,,_,  K\li\\\^      WONDIKS    Ol-      I  in      WOUI  1) 

...„„■.,.    uas   .Hhr'"i    I"   I""""    ' ■''  '■^'^■'' "  ■'""  i""'i"'-- ^'"^'11  '"""•;- 

„„,k. Mlh    n.whluM.nn..    .^-l.M...    .,,,,1  u !■  n    Kn,l..  s    ;„■ « iM    t..,,,,,!.     Mi. 

.,,    tli.     ^ann     I Ilu     ,n..,„.nt..„s   .l.rlM'm  >  r,  ,  I I      ina.MXr     lirnlM-     ,.:|r-iU     In 

«a.  ,„a.l.t..  o,„mt.    IIm    Imm    l.v    ,l,,tn,,ty  r.nv    Mh     t  r.,.  k   ,-,.m>„1   MmmI    .,.„>.   aM,l   t  hr 

f,,,:n    .1,    ,.,„„|iMl.M,.      TIm     rn,::n.-ial    Mhia-  la-lno.nn^j    m|     1,h.|„    ,n    ,..-,|,  r    L.    .,VM. •..„„■ 

t„„,    a.lju.t,    I.    tl..     .■..,,.tr.Hl„,n:,l    r,.„,|..n.  al.,i;|M    .'.Uf.  nnr,.   iii    U.I. 

uas     innn.l.J.     .1,.      r,  nh  art,,,-.    uim;..  nn .k    --    t„ll    ,.|    a,h  ■  nt  .„v.       Inn,. 

M.^M-..      \i':.ni.    Iha.naM,!.    (..,.,„,..    Imis  all,,-     t„n.       tln^     ni.n     Ii:hI      tu     I.      l^u.,'.,! 

nux.    l)..llln..    Dnpaivhv,    l'n„!l an,     a„.l  >'U    .l^n^^    ^la.,.   an,h,.n,l    1.^        ^^^^,^^^^^^^^ 


„  ,  |i\,  il  t..  ii-c.ii  |p.  --  (lri\.  n 


\\i)rk. 


Will.. I.      On  (),  I..I1.  r  l-l.  r.'iii;.  Ill'   aLilali.iii  n.) 

,,1    i,„U     \,a|.    ,llll,mial..l     III    (Im     M^IiIHl:    ..I  inlollir    l-'.rk     lar,,    ;i,hI    tin  I 

tli,     (-..iiti-a.''    t.ir   r..ii-lna'li"l 

,1      II,     c.n.i.act  vv.  iv    li.rc    1    I  .    .Iii\.      Iluir    dr.lU    I.T    Hi 


IMII.jlllo         |,.   r|ii,l|,l\  III         1111(1        .lIV.         lllrV 


cliaiL'i^     ,,|     ,  \|i|c.-,i\,  s     \\liiiili\      a     LialK  ly 


.\c'l'..l.llll'_'     I"     III'       I'   '■< 

til,    all  i"k  il|."ii   '    I'-li   -I'l.'  "i    ill.'  iii.iinilam 

,.|,:,,„     „a,    t..    1.1     r lal.f.    I  ".-   I'la^lMJ   .ail    ol    tla     l-rk    lar,.       In    la,-l, 

Hiirrii-J  |„      ■\|,,,,.|,     i^t.     I'.MT.       'I'lii:-  Ha     in.  11     "li-    laall     tli.     c.ii-l  rn.l  1,  .11    Ini,' 

Preparations.      ^^^^^^     i'.^^,,    , ,|,^    „,,.,.   ^,,^,,|.  ,„  ,  f,,ni„  ,1  I,  als  as  stall  lii,^,  aii.l  ,  A|i,  1  a  n,.  ,1 

1,1,     I,,,    t'„.    ,|,l,.„al,     ,in,,al-atl.ms    t.i    1„  s.  iisalaais    ,|iiit,.     as     lliiiliin.,    a-     an>     ,n- 

'.!.,ii,,l,.t  ,1.  a,i:l   I'a    .■..niitiA    uasa:,,,  >.U  Hm'  r,.,i„t.  n  ,  I  1,1  ,  Immh.  t  la    uivat   I  „  ,p    I  In  ,  .nj, 

niM.st    t..    I,.     I..i.n.l    m    Su  it /.  rlaial  '.      Tla'  tli,    ,„  ak,  ,  s,,.  ,.|,,ll>  as  t  la    u,.ik  u  ..s  pi .  s.,  ,1 

niiluav    ran  as   lar  as   I'liilaj.ii,   Ills  s,.li,,u  I.TUanl    uilii    r,s,iisli    ,>,.,■..>. 

,.„i,„;.,„i„     uifi     >|.i./     liaMiP.     I,. -  Willi,.  Ilu    ,...ii|il,  tl..,i..f  tills  h.'hl   lalluas 

.,l,,,,,|nir.Ml,  ulnl,lin.ia..,litli,Mai,,l..n  fa.illl  at.  ,1    aial    ,KiM,lil,,l    tli,     IninMii,'    ,.. 

1,„.       uas     tli.      s.,ntli,  Ml      t,  nun, MS.       Vn.u:  iimI.  ii.il    I   ■    t  la       nnia  1    p...-t.,ls.    it    u  as    ,i.,t 

,1,,.,.-    tv^.,    railu.iN     r.ativs    tli,     .•■  „it  ia,l.„s  aWI,    t,,  li.iiall,    ,  v,  n  t  liiiia  t  hat  v,  as  ,v,|nin  ,1. 

1,,  1     t,     la.ik..     til.  11-     u;u      t.i     tia      Hniii.l  S,.;a,       ,.f     tli,       ,-,,ni|.,.la  lit      parts      ..|      Hi.- 

f,..,,      ,,wi-      tla-      «ni,liii'      aial      iliinlaiia  ni.aliiia '.v   u ,  r.     t,M ,  lailk  V   I,  ■   pass   t  lin  .11- Il 

na.niitiin    .-...als.  Ha     1'-     I'^nn.ls.    aia!    tlax     lia.l    t,.    I.     ,lis- 

Tli,      liisl    .|.p    uas    tl,..    .slalilisliiiaat    ..f  p.. I, ■la. I     t-    Ha      s|t,.    ,.v,  r    Hi,      l.aji     i-a.ls. 

tli.     .a-,-,s.,,vx     t.anpoiMrN     l.aM,.    I,,    a,.-..,„-  Th,    MiiHlati.w    M.-u.rs    r..r   Hi..    Iniiial.  I,.r 

i,„,l.,t,       Ha         u.akiiali       ,.11  n,-l.ii.,.,  .    laal    I,.    !»■    skai^     np,.n     sp.  ,aally 

U-mporary  ,1,,.     ,i,,,|^,    ,,|     ||„.     |,„,aiit,iii  faslia.ii.    I   I.  mi'  « la  ,  I, '1    tnaks,    an, I    liaiil,,! 

Ta«nsl!uilt.       1^^^  ^1     ,|„,   ,,vali,,n    ,,|,!,  p,,!s.  ,  ,s .  ,  I  ia    na  ..  ml  am  p.,  Hi.  u  iHi  U  s  sharp  liair- 

u,,i.ksli,,p-.  p..u,i-l„H,s,-,.  ,1,-.      (,.iiv.ai,  1,1  pm    l"ia!s    aial    ■'    M'    11-,  s.    I,y    i.a  ..1-    ,.|    a 

t.,nv:,ts    n,    ,r    Ha      ivMi-atlv,.    -taU    u,i,.  ,l.„an    la.is.s   t,n.|,.l    l,N    as    m.m>    m,  ,1. 

l,„-„.-s..    !     I,,r     t lan.taai     ..f     .L.tra^  WlaL       Ha       maKHakiia:     uas     >ui,s     n, 

..,„.,•,  at    I,..-   a    tlaais,,,,!    aial    ,a,.     piirp,..,  ■  .  ,-liar.„-t,  r.    lailx     th,.    ,  ii.Mia  .  rs    u.r,     ,.l    Hiis 

On   Ha     H,   sal,,  t la  .ai.piaH,  is   u  ,  : ,.  nalaaaillM.        Tla         uorknali       ,^^^  ,^^,.^^ 

|,„,,i,l,:|   at    Kalal,  1st,,,    v.hll,.  ,11    tla    s,,ulh  u,i,.    ilravii    ln,iiisiiiiii\     Italv,        ^,^^^y_ 

sii,.    (.,.pp   n.t.ili,   111    tla      I.,.ts,-Ii,n     N.lliN.  .aial      "laH      tla-     ta^k      «as     in 
t,...am,.asmi,l..rlais^,.nl,.,.      A  t.    ai-iaiy       lull      s„  m.      as      maiiv      .is      Ul-O      Ilali.ins 

„,n.,,u,,; ,.   raiKv.iv    iia.i    t,.   Im.  l.ill   .N.ui.       haaal       ,mpl,,MM,nl.       Tla        lt.,li.ms       aiv 

In.ai   th,.  tnmk   r-  .a!s  t,.  th..  ti I    l-iLiK       a^l,  pt    ...ik  la..s.    as   su,-li    la.m.  I    u,  iks    a- 

(,,,    ,l„     1,,„1-,....    ..r    H...    mat,  rial.    Ii,.tl-    ha'       th,.     (  ,  nis.     (...tthar.l.     aial     Mmpha.     had 

th,    u.,rk.a,altla    «,.ik, Thismits,!!       pn.v.l     .'iilv     t,„,     u,ll.        WW lIi     Hair 

„,,.     ;,     |„,,,vv     airl     .liltanlt      mal,  riak  iiil  .       salnallin-      r,  ,piir,  iia  111  s     ;ir,.      sin.ill      aial 

.,       s,. Ill,  what     n,,t,aa>iis    in    I'liarai't,  r.    tli|.\' 


in\,.l\  111-    Ha     spaiiiim-    ,•!   \av\ '2    ra\  iia 

1,\      limlMr     sia'liats,     jaaw      M,i,    iiih     ,  .\-       .,pp,.,i    ;■■ 
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of  vMiilsnii;  |)iiiiili  I'lPii-.  (liiiU  III  :i  rr,ciii|ii  i!, 
ill  ]iii --^iiii^  at  niii-.|iiii  ri  .  uiiiir  tiii\  .iii 
liit;liK  sivilli  il  III  lila^liiio,  anil  haul  xM.iki  is. 
'I'lils  N  nlu  riaMiii  \0i\  till  Italian  i'all\va\ 
na\\\  Is  III  kill!  ill  niaiiil  tin  wlmli  vm'iIiI 
(>\  I  I',  ami  \'.]i\  hi  i>  til  III  loiinil  tuihiii^  in 
tlh     link   anil    larlli.    wliiMSir   tin     rliinair 

Is    nut     Inn    Ui  t     111-    Inn    mill. 

Tin-    cnnillht  Inn     nl     tin      |  Hi  1 1  II  I  Ilia  l\      |i|'r- 

|>aiatinlis    ipccn|iiril    '.'A    ila\s,     sn    that     tlir 

runt  rarlnis  (•nininrnriil  thiir 
rour  Month.s  ,,,,,^,.|^  .^^  ,|,,,  ,,„„,,,,,,,,,  f.„.,„ 
(laineu. 

Iniir    niniillis     in    aiKanrr    nf 

tlir    cnnt  rartril     linn.      .\s     i\iiits    prnviil, 

tlicsr    fniir    inniilhs    m    liaiiil    \M  I'l     a    limn. 

anil  ;^a\i    tin  in  a  hit   nf  lii-\\.i\.  sn  Jul.'  that 

till  A  U(  ii   unikiiii;  aLiiUiist  a  linn   limit.      Hy 

tlir     s|iril|i_'     111      r.lOT     till  11       «ilr     twn     m  >v 

hnnimnii.'    tii\\ns    in    S\v  il/i  ilaml      Kanili  i'- 

sti  i;     ami     (■n|i|n  nsti  in      |i(n|iliil     liv     till' 

Italians  ulin  hail  llnckiil  thitlur  with  tliiir 

n  i\  1  s  anil  I'aniihrs. 

Thr    lil.ilis   ralliil    fur   thr   cnnstrnct  inli   (if 

;{.'i    nulls   nf   iail\va\    liit\Min    l-'iiit  ii^i  u   anil 

liriynr.  nf  w  liirli  tin    tiinml 

.M.-asuremcnts  it.„.|f  n  pn  si  nti  (I  s.',  niilis. 
anj  (iradient.s      ,,,,  ,     ,  '    ,       , 

of  the   runnel.      ""'    -"■'^     '"."''    "^'"^    '"    '"' 
|ii  :fi  ct  i\  st  rai;;lit.  rising;  frnm 

;{.'.p;!.'i  fi  1  t  aliiiM    thr  siu  a*   thr  Kaiulirstci.' 

ciitiam-i-  \.  itii  a  urailr  nf  1  in   1 1."!  tn  ,i  siiinniit 

li  \  il  I  if  f.."i'.tt  fii  t.  «  hic-li  is  11  ai 'III  1 1  all!  II  it  '.^1 

mills   fi'niii   thr   nni'thrin    pni'tal.   anil    tliin 

fallina    1     in    -'••'!    tn   (inppi  nsti  in.     .Snhsr- 

(incntlv   a   ir\  isimi   nf  thr   jncatinn   had   to 

!)(■  rnaili-  owini;  tn  tin    ili Aclnprnint  nf  the 

nni  Npictril.     Till    tiniml  is  nf  tin-  milinary 

arrhril   sictinn    uith   a   nia\iiniini   wiiltli   nf 

•Jfi  frit   :{  inrhrs.  a  hiiiiht   nf  I'.l  frit   S  iliclli  s 

finiii  rail  Irvi  I  tn  thr  I'l  11 1 II  ■  nf  tlic  riinf,  anil 

is  Inirij  thrnunhnnt  uith   niasnnry  IS  inches 

in  tliirkniss.      W'atrr  is  rairiril  nff  liy  a  ilrani 

•^  fret  sipiari  .  'aiil  in  the  rrntrr  nf  thr  tiinnrl. 

Tlir  attark  nn  till-  ruck   "as  ciiniini  lU'iil 

with    hainl    l.iliniir.    Imt    ilinrtly    tin-    main 

linih  nf  thr   iiiniinlaiu  Was  rrachril   inaiinal 

I  ffnrl    r.i\r   ua\   In  incchanical  ilnlls  (irivrii 

li\'  riinipi'issril  .all'.      Thr  tiiiim  i  linrrrs  wrrr 


IN  inmii  rtlnll  With  till  prr\  !iins  .Mpiiio 
tiiiniiis  III  ii'i.'arii  tn  tnnls  ami  liirtiiniis. 
.Si\iial  tvprs  nf  ilnll'.  Will  ililpln\iil  in 
till  III  ailinvs.  lint  thr  ,\|i\ii'  .iiiil  the 
In-i  rsnil    M.lM      till     lust    lisnlts.        Thr  ihllls, 

111     till     i'iitar\     t>pi.     \M  II     inniinti  il    nil    a 

\\liiiliil    rairi.iL;!'.    having;     a    w  liri  I     liasr    nf 

•  1    hit.    alhl    111    siirh    a    liianilrr    as    tn    liaxr 

linlli     a      Mlllral      ami       hnl'l/niital       swiii^r. 

Tins    Uiii     nf   lal'tic   sl/i',    the   |)islnli    jiaxillii 

a  iliaini  li  r  nf  .'!.;    iihIh  s. 

.\s  Usual,  thr  tniinil  vvas  diivcn  fi'nni  two 

111  aililli."''-        Ilii'  inwrr.  .ilnnj.'   the   llnnr   irvcl, 

111    .iihanrr    of    thr    tnp    hi  ad- 

nii:.  "Iiirh  wasi  Aiavaliil  Inllir      ""«   **"" 

.        ,,,,  .  ,  ,  ,       lunnel    was 

liinf.        I  hr     spiiil     as     iiiniirlil       Driven. 

ijiiwn  l'\  thr  lilasts  was  duinprd 

frnni   thr   nppi  I'  lr\il   thriiuoh  npl.ikrs  into 

thr   liallast    tiniks  liiln\s.      'I  his  liiir  was  of 

liai'i'nw   raniir,   and   strNnl   fur  all   tr.iiispnrt 

|ini'pnsrs,     lirliii;    liaiilid    in    thr    tiiiniil    liy 

rnniprissrd    air    Inrniiint  ivi  s,     and     in     the 

npi  n  air  liv   small   str.-uii  (  n^^ini  s.     .\s  tiie 

fnrris   dri\ini.'    '  hr   twn   liiadilij;s   aih  anccd, 

nllu  I'  r.-lllL's   fnlinWrd,   (  \ra\atiny  thr   tulllU'l 

tn    its    full    srr;iiiii.    (■nmini'miii;,'    frrni    the 

rnnf   nn    rltllir    ^\i\f   nf   the   tnp    hradinr    and 

wiM'kini,'    towards    tlif    llnnr.     As    thr    mck 

was   rrmiiM'il   thr   inof   was   limliiTrd   up  to 

lirntrct     till'    nil  n     frnm    falliiii.'    inck    dis- 

InilL'id   liy  thr  lirini.'  nf  the  blasts  forward. 

Hard     mi     the     lin  Is    nf    the    drillers    and 

rxeavatni's   came   the   naniis   (ntriisted    with 

the  liniiiix  nperatinii. 

K\'rry  hiii  tunnel  has  l)rniit;ht  its  peculiar 

dillicnlties    of    a    tecliiiical    nature,    tales    of 

disaster,     and     loss     of     life 


An  I'nforeseen 
Calamity. 


The  l.ntschlieri,'  was  Ilo  e\- 
eeptinll  tn  this  rule.  Must 
elaborate  surveys  had  been  niade,  and  ni- 
vesi  iiratiniis  carried  out.  tn  di  Irriiiinr  the 
t;ellln^ical  format  ii ill  of  the  moiintain  knot 
which  was  In  be  pii  reed.  The  experts 
stated  that  nnee  the  ealcalenns  fnrmation 
of  the  l''isistnck  was  entered  the  bnre  would 
extend  thronjih  hard  sohd  ruck.  Hut  here, 
as    m    lit  her    instances,    sciintihc    tiuorus 


«inu      tn     I  M  1  Mil 


M"  '"  '"  '      ^"' 


THH    LOTSCllHKKd    TL.NNHL  "7 

Th--   ilnllris    unv   li;ir<l    iil    uoik    on    IIh  liciclini:.      'I'li.  iv    wcro    t\\(iil\   m\     Ilali;nis 

nii'k  1:1(1     i>n    llii     iKiilliirn    Miii  .    ii<>()    ii  (  I       iii  tlic  L'liiii.'.  ■mil  I  In  s   i  iislii  il  to  t  In  ii  il 

Ih  IdU    III.    Il"(.r   111    III!    (.jnIi  III    \'all(  >.       II  fi'l-  till  >    ui  ir  (iv.  I"  Ik  Inn  iI    in   IIh     ii\.  i    "I 

u:is    -J.MO    III    III.     iiu.rniii;:    lA    .Iiil\     --'Hli.  caitli.    mimmI.    ImhiIiIi  i^    ami    ualrr.      Oiil\ 

'I'lir  (liijjs  liaci  Im  III  "ilJHlrauii  anil  ulidinl  oiii'   Micrddiil    in    illVitini;    Ills   is,a|>r.      In 

liark.     the     il\  iiaiiiilc     (•liari;is     liad     Im  i  n  less    lliaii    tin    niiniili  s    ■JaU.SOO   iiilin-    Int. 


HOW     A     BIG     TUNNhl.     IS     BUII.T. 
Showing  the  excavation  of  the  Lotschberg  to  its  full  dimensions  ready   lor   lining  and  the  timber 

shoring  to  support  roof. 

inserted  and  tanii)^!  lioiiio.  Aviiilc  tiic  iiirn  liad  poured  into  t)ic  tunnel,  liloekini.'  it  up 

liad  witiidiawii  down  tlie  sliaft  Ijeyond  the  foi-    l.T:n    yards,    and    not    stui>pin<r    in    its 

reaeii  of  the  emu  assion.  rush    until     it     had    reached    a    point    l.-_'09 

The  dull,   sullen   roar  reverberated   down  yards  from  the  Kanderstei;  pi-rtal. 
the  tiiniul.  as  it   had  done  so  often  before,  Work  was  broujilit  to  a  standstill  on  the 

and    the    wave    of     wind    ereated    by    the  north  side  of    the  mountain.     No  one   had 

e\plosi(,n    swept    down    and    extiiifriiished  considered    it    |)ossil)le    tor   the    bed    of   the 

tile     workers'     ae<t\lene     lamps    as     usual.  slacial   \alley  overhead   to   i  stend   to   such 

The  men  paused  a  second  or  two,  and  then  a  depth.       As  soon  as    possible  an   iiivesti- 

ihe   ordinary    way    rushed    towards   the  i.'ation    was    made,  and    liuf.'e   lissin-cs  were 

Iieadinjj    in    tlu-    darkness.      Hut    the    blast  diseo\(  red  in  the  roof  of  the  bore,  where  the 

had  broiiylit  down  more  than  the  cstimattd  loose  sptiil   had  burst   into  the  tunnel,     .'.t 

quantity  of  rock.      It  had  let  in  the  treach-  the   same   time   examinations    were   carried 

trous  (;astein  Valley,  and  a  wall  of  glacial  out  in  the  valley,  outside  shafts  heint:  ^nnk 

del)ris    and    mud   came    poiirinf,'    down   tiic  into  tiie   iied   of  tiie   ra\  inc.     Tiieii    li    was 


I  >• 


i<  \ii.\\  \^    \\(>\i)i  us  ( »i     I  III     \\(H<i  I) 


CIIARGIN'G      A     COMlkl  SSI  1.  All;      1\-,1NI       AT      K  AM  il  KSTI  ,o. 


r.Hind  (li:il  tlic  'jl^ifi.il  v|inil  ^tlitcliid  liL;lit  f<>  (oniliiiss  llir  1 1(  :iiIm  li  ills  :iii;i.  'I'lio 
,|i,\wi  to  williin  :i  li  w  l(  I  I  (.i  11m  1 1 II  III.  I  IIP,  ,|.  :i(l\nr.il,  s  I.I  III,  sli.ii^lil  I  null,  I.  Ii,.\m  \,  r. 
I-A  ill,  lill\  llii-  liiill  ■-III  .illiill-  I'f  M, 111!  11,1  k  u|.|Misi,|  IliK  M, lull, ,11,  :inil  MP  Ui.lk  u;ls 
IkiiI  III  III  ^lii\,|iil  li\-  till  M.i>l.  ami  liail  111  ill  ii|i  Viliili  «a\s  ami  Imalis  nl'  (i\(  I'- 
ll t    in    III!     tli.i.l-  ul    llii     \alli\.  ((.iiiiliL;    Hi,     ,.l.vlarl,     u,li     iliscn  ,s,  ,|.      Tins 

Wliat    \\as   1,1   li,    iliili,    '.'       Ill    fiii>   in-lalir ■rii|iliil  \aliiaMi    tiiiii.       M,  a  h  w  I  ii  Ir  ii  1 1  a  III 

till    inii  \|ii  ill  il  hail  (i\  I  iwlii  Inii  (1  till    I  nil  I  -  a  Hi  ili  il    inl,  n  --t^    inaililailK  il    lliat    I  In    ci.n- 

|iiisr  \\illi   a    Niii'jiauri.      N'ariiiiis   iiiran>  i  ,1  liarlnis    shnnlil    dial     on(     tin     tiiiiinl    and 

(■ii|,in^-    \Mtli    111,     ilillii-iilt\-    Will     si|i_iMi  si,  il.  Mil    i'\ir    llii     iliiliriill\     as    liisl    tlii\     ciiiild 

lint     iilH      and     all     w  (  ii      ilisrardrd    as     ini-  and   at    tliiiv  ii\^n    iisU,    inijinL;    llial    as   Huy 

|irai  liralili  .  I  itlii  r   nn    tiijiniial    L;ri'nmls   m-  had      arriplid      Hi,       ciiitiart      liny      iiiiist 

friiiii  I  i\  ,  s  iif  ,iist.      OlK    s,  ,|iiti,,||  \i  as   III  loll  :'ali     all    siirli    nlilnlisiili    ri  i  rnnistanci  s. 

dli\  !■  I'liinvard  \\  il  li  a  s|ni  Id  aii,l   iindi  r  rmii-  Tin    i  i  ml  rarli  iis.    huwi  \  i  r.    sal    1:^:1  illy,   and 

|ir(ssi,l   an-   Iniild   n|iasi,|ii|   lining,'  w  itli    tin-  li  Insi  d     nsnlulily    tu    do    ali\tliilin-    of  the 

advanr,  ,  as   in   .In    casi    of  tin    tiilns  dii\ili  kind. 

iindi  r  Hii    Tlianns.      .\nollirr  vv.as  to  .apply  Tlir     inonllis     slipprd     liy     uillioiil     any 

tin     fii i /iiil:    nulliiiil.    as    li.is    In  ,  n    earn,  d  laiiLiilili'     s,,|iiti,.n     of     llir     prolili  in     Ihiiil; 

out    HI    sinkitiL.'    i-oal     shalts    tlironnl,    strata  piisinlnl.    and    llnli    Hn     coiilractois    \m  it 

of   tri.irin  rolls    sand,    tin     nnnind    for   some  fan  d      miHi      anollnr      plolilini.      .\      sin. ill 

dist.aiicr  aroiiml  tlir  siti    of  tin    work   In  ini:  arni\    of   nn  n   \m  n    (■oiidrnilicd  to   idlrm  ss, 

fro/cu    soliil     wliili-    (Araxaliiiii     Is    in    pro-  and   wrir  latim.'  Hirir  heads  off  at  KandiT- 

fircss,      'I'ln-    rolitlactors    on    llnir    part    sum-  strn.      Tho   liuilih  rs  calur  to  the  (•omiiision 

{,'i'strd   niai    a  lairvi     sinmiii    in     introdnciii  tiiat     tiir\     niiisi     disniiss     iins    (•oion\ .     as 


nil.   i.orsciiiu  i<(;    iinmi. 


in,, 


Mm     .I.1.i\     ;i|i|ii  .111  iI     hi    I I.hii'l U  li  .1^  nl    i  i- hi    In  .111  ..   .1  li.  I   ■  .n  li   'j.!!!:;    u  ,i-,  ;il  il, 

illll.il  l.,ll.         I  iil~      il.r|,|i.||      illlllh'l      III. ltd  I-.  Ill    ;i\ii:il:i      i""    I i^    "i     illllilll'J    .Hill    t\\i< 

nil. I    III.     .ill.  iii..li\.     .iiU.iiii.  .1    l.\     III.     ...ii  -I1..U    |..  I     -lull.       Ill     lliu     ^\.i\     III.      Iiiiiii.l 

Ii-i,l.,.,    I.. I    II..     iiili...liirli....    ..I    .1    il.li.iii  i..U.ih...l    I1..111    r,    li,    7    I. it    |i.  I    ,|iill.    I.I- 

«;ls     .nil  |.l.  .1.     III.       Ill \      I.,     li.       |.ll.|     I.. I  .1I...11I      Is     I.I    '.'I      I.  .  I      |..  I      il.i\.        I'.MIS      III- 

VIII  li   li.  \  i.ilii.ii    li.  iii.^    I.  II    !..i    i|.  .  IM..II    l.\    .1  ilm I     vi.i,    li.  I.I    ..III     I..    Ilii     iliill.i^lo 

C'liinl    I.I    ..I  l.il  1..I  i.iii.  -|Mi.     III.   1H1.1I.       \l.i.\.     .1    r.il.iiii    :iil\:iiiri 

Til.    iiiiM     i>   111I1...I111  .  il   ill    ;i    |...iiil    l.;i-Jll  |..  1      -lull     .1     III.,  i.il     I... 1111-     \v.i-    -u.li.     .iliil 

Vill'iK    ll Illi      I I    .  Ill  I  ;ili.  .  .       'I'll.  lir.  Iii,ill\     .il|.\|..  ll     ll;ill.ill    VMirkllMIl    \\.i-    ;ililr 

f«il\v;iiil    -.'.'.MO    \.ii.|>    ..I     III.     i.l.j     III...    .111.1  I.I   .iiih   I  iL^lil    1.1    III.. I.     >liillnii;s    i"  1    ^liill    a-i 

III!       wi.lk     .1.  riilii|.|l-li.  .1.     w.li      ;ili;ili.|..li.  ll.  a     li^Mll'l    liH'    lil^    I..1I. 

.\    li..i\\     iii,i~..iii\     «.ill    W.I,    llmuMi    ii|i    I.I  'I'll,    aiiiiv    :ii|\  .umiiil;   I1..111   I  III    ■><  ml  ll  --ii  Ir, 

m:,I    III,     1.1.1    lii.i.llli.^    »l,.  I.     III.     .iilM     ri.lii  :illli...i^li    -|.,il.il     III.      |..  Ill    ..I     1....I     riill,i|.s.. 

lMiliri>.       'I'll,      ml  I.  ..III.  I  lull     I.I     III.      i|.  I .iliil      iiiiiiiilali..ii.      I  III. .111.1.  I.  ll      III.  II      i.\Ml 

llll.jlh.   h.  .1      III.        Illllll.l      \^\       SMI      \.inl-.      ,..  I1..I1I.I.S      I      .lllllrlllll.    -.         W.lli   I      .111,1      hut 

th.il      il>     li.lal      |.  ii.jlli      \v  i>      iiiiii.i~..l      1,1  link    li.iiM— III    lliiiii    \Mlliiii    III.     -h.ill.    ami 

IC.d.'ill     \aiiU      ..\.r     lull.,,     ami     ..iil\  I  h.     .1  \  a  l.i  mil.  -    1I..1I.1I    1  1 .1 1,|  1  ni.i  I  ii  n  1    mil- 

4:iO    \.iii|,    ll  ,,    Ih.iii    111.     I, ..nil. ml    Illllll.l.  Mil..       'I'll.     ,li.  Iih   I.I    III. I    ii.ik    |. II. Mil    \.l\ 

Tlir    mill    l.iliiiiir.  .1    iiiin  a-iiiL;l\     111    -lull-.  1  \h.iii^l  iiil:     in     Ih.      ihill.i,.    ,ill  Il.iil^Ii     Hit 

tlil-iiii-liiiiil     III.      will. I.      |\v.nl\    I. .Ill     III. III,.  ll  iii|ii  i.iliii.  .    '.Ml   ll.  ^ii  I  ,.    iliil    111. I    .i|.|iiiiai-|i 

ami     till      -.  \.li     il.i\,    a     \Mik.       I, nil     ,|iill  Ihal     1  lir Iiliil     in     Ihhiiil;     lln      >ini|iliili. 


t  I 


A     ShCTlON     Ol-      TIIK     COMHl.KTKD     TUNM-.L     SHOWING     LINING. 


luers     Fsii'V^iy. 


no  U\ll.\\\^     \\()\l)l  US    ol      Mil      WOKI.I) 


'I'll'  \«.il<i  w.i-.  a  iiioi'i  SI  III. II'.  Iiiiiilr.iiui  . 
.1^  IIk  ~iiI>Ii  i'IMIii  nil  siniiius.  \vImii  lii|i|Mil. 
{iiMiii'l     ml"     IIk      liiiiiitl     Willi    il|..iiia\  liiu 

llin-r    IIIhI     Xiihlllll-.     ••I'     Mill     llli      I  M-llMlllil'N 

oftt'li  \M  I'r  ciiiMiM  III  il  111  I.iIh.iii'  in  :i  iiniikv 

strt'uni.    iiiiiiM  r^i  .1  !■  1    111!  11    tviii  1  ^.    .iinl     .il 

tillU'S     allliusi      ll|i      111      llnll       llilLlll-.       Mill, 

iiiasiiiiii'li  as  w.il'i  1^  .1  |iiiililiiii  u  liH'li  li.i^ 
til  111  I  \|ii  1  il  <l  III  Mirli  wiii'ks,  ai'i'iiiii:i  III!  iiN 
vv  1  1 1  I  1 1  |i.u  I  il  m  allllri|iat  lull,  su  t  lial  I  In 
li.iiiNlii|i    \v:ii    I'rillK'i'il    a>    liilli-li    a>    |«in^iIiIi 

111,1,1.  ,ll.,l,   \\       llli       lllll'J.   I      ill   M  I..|..  il.      ivliil. 

1 1,1  nil  II  I'l,  I  111  II  |i.ii  t  \Mi|  ki  il  li.iiil.  ;  -1. 
as    til    Lirl     liiviiliil    llli      iiliri  mill  111. ilili     /mil 

uitl,     .,11     ^|li.ll. 

'I'l,,      ,,\  .il;i  1,1  111  .     I,in\  1  \  ir.     w  .IS     ({iiili      a 

lllll'i   II   Ml    |ii   111    111  r ImI,        Till       \l|,-   ., 11.111, il 

III.     ( il  .|i{i.  ii~l.  II,    |ii  .1  l.il    ,11.     nii- 

'         .         1.1 .  ^>i\  1  l\     \\  llli    .iiiil    .iM  1    iii-iiii 
.A\  alanine 
Peril.  "I-.    'Il'     iiiiiiiiil:iiii     ~|i.|i.s    ihii|. 

|.i,,l;       I  111  1  i|,ili  iii-l\        mil .        I  111 

l.iilsi  III  II  \  all.  \  .    'I'll.    >liim  .  11  11  l\  llli:  a  l;i  ..  .il 

stai  I    Ihu  II    .iIh.\  .  .  ij.il  111  1 1  il   11  1 1  liic  im|ii  1 11^. 

ami.  rii--limi.' ill  .\\  I,  I  111    11, ink.  hit  I  In    rmitiar 

tills'  iail\v.,\     "ill,    liiiiilisli    li,i\.    In    1,11,11,1. 

mil  1    I  III     1.1  ill/. I     t.  nil  1,1     11.  Iii\\  .        'I'llin     .ill .  I' 

tiiii.     t  111      -i,ii\\     Has    I. .mill     |.il.  il     ii|i    111    .1 

III  ,o|it     I.I    Ml    11  1  I     at     llli      llllilli  I    1  lill.lliri  . 

Hut      I  111       \M.l  st      ralaliill  \      li.i|.|.i  In  il      nil 

til,    lii-lit    1.1    I'l  l.iiiai  V     ■.".nil.    r.KlN.       Ill   III. 

caliliiii    .1    |i.iil\,    niihiiliiia    \isili.is    I..    111! 

Wi.rks.     Will      al      -ii|.|Mi.       .Siiilil.  mI\      Ijiiir 

was  ,1   ii.ai   .iml  a   riisli  i  .f  air.      .\      ..iim.  iisi 

a\.il.iiirlii    i|ii.|.{.i  il   III   III!     h'  alt   1. 1'  till    hull 

tii\\li.       Till       lii)-.|ill\      w.is     sina^h.il.      |ialls 

nf    it    111  llli:    hiiiii.l    mill    tin     l.nii/a    tinniil. 

ami    lit    till     IhiiU     |iii.|il.     .Iimiii;    a    ili./iii 

Wl  II      kill.  ll.        'I'll.      I  Illlll.   I     111.  lilt  II     U  .IS    rum 

[ill  11  l\  liliH-k.  ll  l.\  III.  siins  ami  ill  lais, 
wliil,  tin  piist  i.ltir.  .  III.  -1  mlaiiin  s' 
slain. II.  ami  nlln  r  Iniil.lmLis.  In  InmjiiiL'  I" 
till-    laillili  Is.    wiiT    ilamaijrij    si  \ .  i.  K  . 

Till-      ri  .111  1  .all  .Is      imiin  .ll.il.  I\       .1.  \  i~i    ' 
wa\  s  ami    iin  .iiis  of  I'l.iiiliat  iiil:  this  ili  si  i  ll(■■ 
l  i\  i     \  isili  .r.      I  Iii:li    ii|.   nil    tin 

tlKhtin^tlu-  „„„„„,,„,  .„!,,,  ,„,„n,lial,K 
Avalanche. 

aliiix  I      t  l,r     I  iiiim  I     lilt  rami  s. 

uiassi\.     iii.istnii\    w.iiis.   Iiiiii((i"i,ini,,,,is. 


Iia\i  ll.  .  II  I'l  .III.  .1  111.  1  1  mli.ilil.  11,1  Ills 
arr  |ilal,l.il  i.iii  111  I. Ill  I  till  ntln  1,  ili.wii 
till    tr.-.iks  (t.  i|iii  nil  ll    li\    tin    shiiw  sliili  s,  SI) 

III  it    tin    .i\  .il.iiii  In     I Ill    .    llli  ki  n    ll|i   .iml 

1.   ll   ll   ll  .1     llli|...l.   III.        Tin       l.llijllll.s      |.,.,.   h,. 

.lIU        .ll'<'l.lll|.|l-ll       III.        s.l I      .IS      Ik,        .|.ht 

I.  Ill      .    |i|.illl.    i    .ili'M     lln     (  .III. nil. Ill     I'.ii  111!' 

ii|...li     lln      ll.mks     ..j     II..      >.  Ikllk- \\  .    Ill 

aililili I.  Ill  1  lilnj    till     I .  nil  ul    nl    Hn 

slii.u.  III  \  I.I.  ak  ll  il|..  si.  liial  III.  .i\  .il.iln  In- 
is   l|ir,,uii    111   .ill   ll,..  I  Inn,.    Inil    rl.  ,ii    ..I'   tlir 

1  ,llh\  .1  \        I  lllllli    I       1    1,1  I  .1111  .  Tin         -I  1  .    Ill,      nf 

Inn     III ill. Ill  l\     mil  -nil     I  In     I  ...{.pi  iisli  in 

limin  I      II,      is     .  \| I      liilU       ti.    111! 

.i\  .il.mrln  .  .iml  In  1.  tin  .  "lit  i.n  Im  s  |.|.iiim  il 
.11,     im...  iin.ii-     i|.  I.  in  1  IVimIIi  I     v>  ill,     llir 

i.iil\v,i\  I'll  III.  nil  .111,1  :im-sii!i  .  .1  ni.issivr 
wall  ;i(l  I.  .  I  111  In  i-ht.  ,iml  si.ir.  N  I'l  ,  I  !•. 
till,  km  ss  ;,t  III.  Ii.is,  .  has  I.,  .  1,  I, mil. 
Hi  hiiiil  I  Ills  w  .ill  I  In  iniiiiiilaili  sii|,  has 
h,  1  11  sii...|.ii|  mil.  SI.  as  ll.  Imiii  ,i  riiiAiil 
'  I.  m  h.      Tin       a\  .il.imln       sw.  i  |.iiiij      iI.umi 

I  In  nimml.im  ~ii|i  ili\  i  s  mli.  I  his  linlli.w  . 
ami,  iimli  i  I  In  liii|ii  Ins  il  has  at  l.iilii  i|. 
III.  s  i,|,  1 1,1  ,.|.|,i.sili  i-iii  \  III  w.ill  mil,  I  hr 
.,11  111  ill  SI  I  ill,  a  llli:  s\M  I  |i  ill  ai  lit  tin- 
Ill Ill    lln     111.1'.:.     ll.  I 

Tin     SI-,  in     111    I  In     tin  '  '  illiliL'    ill 

its   \M  11  ilm  ss.      A   i:.,in_:   , .1    mim  .|n'il 

II .  I  In    w  ,1-1 .  ,111,1  w  ailiiii:    km  i 

ill  I  |,  111  lln     ninik\    wal,  i,  lln  ll         "">'     'he 

Work    was 

hi.ih.s   i:l..iiiimL'    liiii:lill>    Ir Hone. 

)H  I  sjiiial  ,..|,       mil     w,iti  r    ill  i|i 

|.i;;i:     Ir tin    mnr,     \w.ikiil      liki       si;,\,.,. 

hainlhinj  tin  liii^.  iliills  ,iliil  thn.vMlii:  tin- 
s|„,i|  intii  lln  timks  nl'  tin  l.allast  Ir.iili 
shmili  (I      ii|i      ilnsi       l,\  ,        I  l.imjim.:      tiiim 

III.  mlK    |iii.|.  it  lulls  nl   |ilai  .  ll  \ .  iiiiiit 

II  ij.ji  s      VM  11       t  In       ari  I  \  ll  III       li,iml      lalii|is 

III  Ininjimj  In  lln  \Mii  kim  ii.  i  ,ii  li  man  In  iiij; 
I  \|li  ill  ll  In  |.lllrhasi  his  llhllll  mat  llli:  ilr\  ici' 
ami  In  ki  I  |.  ll  111  11  |iair.  Tin  \\  hili  lli:lit 
Irnm  thisi  laiii|is  iiiiiii.ilin..:  with  lln  iliist 
ami  siimki  laih  ii  ,-il  mns|iln  ir  ua\i  tin- 
sr,  m  a  ::hns||\  Imirli  IV  Imli  \x.,s  Ihiiiwii 
mill  sliniiiiir  iilnl'  li\  tin  (  mum  liall 
ilarkm  ss    m    tin     lii.n     In  liiinl.      Srairrix     il 


nil    i.oisciihi  K(;  n  nm  i. 


Ill 


111. .k.  II  .'iil\  \t\  III!  (■(  .i^i  !■  -s  iliiu'Minu  .'f 
tin     .lull   . 

I'n  ..  iilK  tin  .liilh  li.i.l  >  il'  II  til'  I 
\va\  I.,  til.  ir  iiliii..>l  limit  mil.  III.  i".  k 
l.li'i  .  Till        r;illl.|.j.         v>,is       .jl.ivvri         l.,i.  k. 

nirtriilurs  iii^iit..!  int..  III.  |i.  i  l..i,il  1..11-. 
tatn|Nil  III. III.  .  ami  fiisi  n  i'i.IiIh  i  !■  iI  n{i. 
Till  II    till     .lull    laniat.'"'    ^^il^    liick.il    ilnVMi 

It  .      ti.irk      a     li  u      I'll  t.      "kill       II ii 

at    '\      .  .V    I      tlic      I  all  -     "  a-,     kml     a      In  a\  \ 

.t.  .   I     |.l..l'      ...III.      S     I.  .   t     III     I.  IIL'tll     l.\       M.  I  t 

\v|.|.         'I'll.  r.      \va-     a     sliai).    ..I.l.i.       I'A  1  1  \ 

III. III.     i.i.kilii;     ii|i     lii^     .II'  •  \  l.  I.,      ki  m|..     I. 

tr>  al.  .1    ti.    a    |m.iiiI    uhv  ri    tin     lii.i.  .      'I'k.  I'. 

VVa^  a  liiial  \vailillin  t<i  .ii.ik.    ~iii.    III. 'I   1  \.  l\ 

III. Ill    v\  I.  ..Ill    I.I   li.iiMi'-.    u.is.    all. I    till  II    till 

Ills.  N    Vi .  r.     li- III.  .1 

I  III    11,.    sij.  III.     r.  iL!li.    I   fill    a   fi  u    M  i-i.|iiN. 

'I'll.  11    .-ani.     a    sin. .1  In  ml.    1.  .n..^  ili.i  u  1 t 

f.  I  ir  .IS  iMi  1 1  iili:>   ,ilti  r  i;ii  1 1  i.Ilii 
w.i.    In.    I.     .1     s|.lill  ihi:     .III. I     a 


I  III'  Crilual 
.Miimcnt. 


r.  II  liiit^    ,is   til.     I.  .1  k    \\  .IS    ti  .1  n 

III     .ill     .III.  .■I|..||s      l.\      t  li.      .  \|i.ilii|m;j      l..|.r 

I.I  III.  -as.  s  ,.|  III.  ,\|,l..  u,  .  \s  III,  r,..,r 
ti.n.  II.  il  ilimli  till  I... I.  il  v^as  li.lL.u.  il  l.\ 
.1  Inn  I  i.ali.^  n-l  .  .1  vuiiil.  \\  Inrli  .  \l  infill  ~ii.  d 
til  l.iiii))s,  'I'll.  sn.l.l.n  lialisilii.il  lr..iii 
minimi.  I  111:;  IiljIiI  ti.  iiik\  .l.iikii.ss  w.is 
mill.  1 A  iiiL^.  |-a'.  till  ill  t.  .11. .1 1. .lis  li.iil  iliiil 
a\^.i\  llni'i  caiiii  a  li.Ii.li-li  rl.illir.  as  if 
tin  iiM.f  ..f  till  tiiiiiii  i  \\i  ir  ri.iiniiL;  in. 
'I'll,  .it  iii.is|ili.  M  \\.is  cliari.'.d  vvilli  siiff.icat- 
IllL'  linn,  s  ..r  III.  liiiil  i\|ik.si\,.  an. I  tin 
,..ist  ti.ni  iiiit  l.\  til.  I  \|)|i.sii.ii.  Hiiatlniiy 
\vas  ililliriilt.  all. I  III.  In.  II  n  iiiliIh  il.  s|i|iit- 
t.  r.  il.  siiii/.iil.  an. I  |.,int..|  m  th.  .If.. it 
t.i  rlrar  lli.ir  liili'js.  iiiilil.  tin  \  1  lit  ilal  llii.' 
f.ins  Mitliii._.  tin  ii|i|ii  I'  lialiil.  till  an-  was 
rl.  aivil.  Oiii  alt.  1  am.tlnT  sli.ifls  ,.f  i|u|,| 
shut  nut  tlii'iinHJi  III,  li.'j.  as  tin  iin  11  n- 
lii^litiil  tliiir  lani|)s.  ami  tin  11  linn  \vas  a 
liisli  to  til.  lurk  I'aci  .  the  linn  sw  all  n  iliL' 
ov.  I'  ,1  ilisin  \(  III  il  Inap  ..f  jaLlijiil  ami 
s|iliiili  II  il  hunlili  rs.  Til.  Iiailili;;  lull.  Is 
sit  tu  \M.rk  l(\iris|ilv  ill  ariiiL:  a'va\  liic 
(Il  lills  jiilril  ii|i  nil  the  liia\y  still  |ilatr. 
wliirli  was  r.  iiiuM'd.  ami  tlif  liiill  carnat;!- 
|iiisin  li    furuarii    so   liiai    iiir   cniiini,'   niiiis 


funli.l    I Ii.isi     n|.uii    a    f'l-li    f.ii-i     uf    rock. 

'11  il    I  II  .11 111^'  ;j.iii;;  tu  SI  (I  till   slialli  n  il  iinnk 

into    tin     vv.iitin^    l..illii>t    \vii)!iilis,    ami    in    a 

slioi't     uliil.     till     ,111  .1    111    fii.nt    ..f    til.     .lull 

lalll.i'ji     \^.isi{niti    I  I.  .11.       'I'll.     |.. . I.I.  .1   t  lain 

L.i.'k.  il     ili.uii     III.      timii.  I     nil..     III.      o|.i  It 

an     Willi    .1    I. .ail     i.  |.i .  s.  nl  iiiu     sum.     M    |..t 

ailv.ilK'i      tlil'oii;..|i     tin      inunlil.iili     In  .ill.     to 

.|iim|>    Il     lailln  I'    .1..       .    III.     Inn       .  ill'i  I     I'l  if 

.III  .  ml..iiikiii.  Ill .  ..i   t. .  -{.ill  o\  <  r  ill.    tui  I .  lit 

l>al.k    In  .11'    III.     t  iiliin  I    iin  .ill  li. 

I'..  1 1 1\    in    rH  I .  x\  In  II   til.     mi  n  \m.i  kinj_'  <iu 

t!i.    K.in.l.  I  s|i  ^1  In  .i.liiii;  .   Iia.l  |..iiis.  il   lotiri' 

III.     .I1..I-   III.  \     In  alil    a    \.  I\ 

l.iliit     t 1,.    tllli.l..     tlirol.    '  ■■•h-  I'icrunK 

lit  Ihf 
til      (  \|.|i.s|i.iis    ,.f    III.      .|i..l-        .Mountain. 

on    I  In     M.iil  h   -iili.      'I'lic  I  11- 

trinri  I-  "uini.nti  il  tliit  t  III    liniicr-  \\<  IT  uoi'k- 

iii'_'  on  I  111   i.ist  1 1  lull  ,.1111 1  I.  I  I  u|  1.  ,1  k.     I'.Miy 

i|.i\    111.    s. . mills  uf  llic   ..|.|.i.sin|_i  l.l.isis  ^'11  w 

Il  iiili  I   ami  luinli  1.     Tin    .  mi  rami    uli   \|aM'li 

.•tl     t.    r.U  I.         .\l     Iini.'lll.   sr.'ili'i  l\     I   fi  I  t   of 

wall  n  maim  il  In  t  \m  1  11  tin    t  \mi  |.:ii  I  n  s. 

Tin  a.  tiial  l.n  .icli  v\.i-  il.  Ii  ili  il  li\  ix 
111111.  I'  ..11  tin  (io|i|..  list.  Ill  sill.,  will)  s.'iit 
111"  .lull  iiilu  a  I1..I1  ..nU  lu  m.li.'i'  that  it 
fail.il  III  I. Ill  ;  it  was  llnuunh.  I'.M'iti  lily 
In  wiliiilri\\  tin  ihill  am'  luukr  out  into 
fi.  Ii/Kil  rill  I  mml'.  Hi-  I'oniiaili's.  n  alisiinj 
111.  llii|.ol't  of  his  [iid.^.  Iircilni  inficlcd 
\\ith  Ills  I  iitliiisiasin,  ami  liu//.as  raiiu 
ili.wii  tin  liori  tuwar.ls  ( .u|i|ii  iist.  in.  lu  lio 
taki  II  U|i  a  fi  \v  sii'uinis  lali  r  li\  tln.sc  on 
tin      Kami,  istii;    siilr. 

Tin  11  niailiini.'  ilrill  liuli  s  wire  ilrmii 
(|iii.'kl\  ami  lAiiliilK.  till  last  rliarni  s 
\M  11  taiii|.ril  In. 111.',  ami  Iin  null  i.n  rai'll 
siili  of  tin  11  inaiiniiL;  \iil  of  I'uik  liai'ki'd 
awa\.  Willi  a  cln  .  I'  tin  lilast  was  find  at 
:!..')<)  a.m..  .'iliil  III'  tin  ih  luiiat  n  11  ami 
crash  uf  fallniL;  s|.,|i'  li.nl  ilnii  ilmvn.  M. 
M.  .lo.  tin  I'hii  f  I  I  il:  nil  I  1'  1 .11  tin  soul  h  side, 
liicaus.  his  |.arty  hid  discox.i.d  the  illial 
|)i  in  tialiull  ami  had  lironLilit  doxv  11  the  last 
tliickm  ss  of  ro.'k.  cia\\liii  thi'oiinh  tlic  hole 
to  nil  it  Ills  colli  aniic  I  .H  t  hc  other  side. 
The  toll  of  1-1  years  was  ei.in|ililiil:  the 
Lotsciiiii  rj,'   was   [x m  i  raieii. 


1 1. 
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1),,M|„    :,    tullM.I    '.'    .nll.-inlM,L;ll,    1.1     i;.  (  .■  r  | ..  Ii^l  ■  M ,     :0u\      HlWM,       no     l.u,,'     lll.lU 

y.a.-^  s,l    n|.   al'    a.lii,  \ .  in.  iil    ..I    ul,i.-li    IIm'  I  IhiIx    ..  ^ .  I.  Muall  tuiiluls  l.a:i  I..  It  I-v.! 

SvMssar.    pi.tK   |,r I.      It  «a.  ad.Mt  lonallv  Tl,r     l.,.t-W,l„r-    tnnul     olT,r.    a     -Ii.tI 

,-,  n.alkal.l.      iM.-aUM      ,.f     the    .lrla\     ul     ■.M.O  .-nt      I.,  Iu,,|i      l,..n.|,.l,     all. I      llMiali      |M,rts. 

.L,^,  uhi.-l,  aiu^.    In.iii   ll.c  imiplint,  ,.f   .hr  iMUni.  lis     II..     .1.  I.  .nr    lix     ua>    ..I    l,an-aniH 

(.a^lMl,    \all.  V.    alHJtli.     Mr.vs.itv    to    Kiak,'  a.l.ltlH      lili..,,,      \all.s      u  a^     .|.  .-. -a  i\      to 

a    su,,p    to    asoi.llhi.    tiva.'iKTons    ^|„.l.  i.  arl,      l!ii::u.      aiul      III.      Siiiirlo,,      Innn.l. 

\VI„1.     111.     "i.at     liiiiii.l    ,-..ii.tilat.^    til.  'Ill     II."    .Iii.'l    loiil.    iiih-  1.;.    u^.s    ot    S|.h/. 

„„|staiHliii-     I..-1IU,-.      ..I     tli.      rail^av     l.i.L  ..imITI u  li.  r.'  t  li-    !!■  m^    ■    .\  1 1  -  H^i  il "  ^.  V 

|„tu.,n  |-nili'M,,ai,.l  HriLiii.  .tl,.    ninaniiiiu  c  .inn,,    i..  .,      tli.       .h-l.iii.    ■      lli.r.ln.m      to 

Mrti..h.    ..f    tli.     111,.     I inanv     .Inl.niL'  Hni^u.      l..i.i^     InI>     iml'-.       H     "'H     ^'H'"'' 

rxaiiipl.^  ..r  .11-111... ii.M.  (»i,  II,.  ii..itl..,ii  I, ,. it.  nails  al-.  tli.  va.t  \.,|i,,,,.  ..f  .■..iii- 
si,!,  1 1,.  ,v  i-  I  l,.M  il  1 1..  .1/  L  "'|..  "  In  ' '  till-  i."i'-'<'  ll""iii-  l"l"...i  N..ill..i'.i  l-'.-.ali.v. 
iail»a\      ,|.  M-.il...     tu.i     la-     spii.il     tun.--.  l..nn..ns      .iii.l     Halv.      'I'li-      ^^ll..i.      "I     tli.' 

,,„,i,:^    I,,    111.     la.lwav    liaMii-    t..    .  i\ .  i.-.  ...i.  tnili.-    ^^^ .  v    lhi>    .■... -In. Li    Iml^    i-    t"    l"' 

au     ;,|l,lu.l,      ..I      1.:;n.-.     I..1      1.1     T-.s     II. il.-.  .....x.il    .l..'ln.MlU.    L'l'    "lii.'li    |h,|-|...-.,     lili.' 

(h,      I....|.    1^    .11     111.     .. 11.11    "li.l.'    Iil'     "'I'""  .l..'l.i''     I. ...... 11. .11^.-     -'..1'      "I      'li'-     "1"^' 

i.    Ill  a   .-oikMa-.  u    tniiii.l    l.s.-.O    yar.U    l..ii-.  |...vv.rl..l     m     II. ■      ""il'l-     li''^'      '""'     '""I'- 

Til,  !■.■     1^     al-o .laiiii-      I.1..I-.       .111.1  'I'll  aiv     . I,  Mail... I      in      a      .iil,-,  .pi,  iil 

viiuliict   >\.iik  al.ai-  til.    hii,  .  uliili    liitu, ,  .1  cl.ai.lir. 


I'Aia.S     BUII.T     ON     TllK     MOUNTAIN     Sl.Ol'KS     lO     I'KUTl.Cl      THK     i  U  N  M...  l-iM  K  ANL 1.: 

1  KOM     AVALANCHI.S. 


_^ 


x 


imliT 


Ttn-    CAR    1IKH^    ...v;.i/:;"    at    m.i.i     scm.h   on 

I.AKl.     ONTARIO 


HI.K     ^0     MILES'     JOURNEY     ACROSS 


Floating   Railways— I 

TH'i     ENORMOUS     1KF<RIKS     IN     WHICH     TRAINS     ARK     T  R  ANSPOKTHD    ACROSS    GREAT 
WATERWAYS     IN     CANADA     AND    THE     UNITED     STATES 


III. UK    K   nil.'    I'Ikim     (.f    railwav  wis  ti,.t    until    coiriiiarat  i\  >  l>    ncclitly    that 

uurkiiii,'     uliich     is     lorcii.'n    to  the  Irat    was  achirvrd. 

{.ivat  Hiilalli.  This  Is  thr  M.aiitim.-.  the  ■apiii  i.Towtli  of  tra.l.  had 
tram  h  vrv.  In  thisc  islanik  |iroin|.t(cl  inv.ntivc  ini^rniiity  to  discnviT 
the  mt.  rru|.ti..iis  of  uatrr.  sn,-h  another  pra.ticaMr  uav  ,,f  siirinoiint  mi:  Un- 
as the-  rstiiarirs  ,.f  mars,  whin  hnuiranc,-.  Thr  L-n  at  hms  whu-li  radiate 
Ihrv    d'spnte    the    advaiiee     of  tn   all    parts   of    the   eoimtrv,    in    a    natural 


the  railuax-linild.r.  iifher  an    timnelle.l    or  d.-ire   t..   L'et    mto   touch    with   the    Kmpiie 

hnd-ed.      lint    th.n-   are   sume   slretehes   uf  (it  v.  have  hroULdit  their  lines  to  the  u  atei's 

water    ulneli    eannot     I"     ,,vere.,m,'    m    this  edue   oil   the    New    .((Tsey    shore.      At    these 

inaniK  r.      Thus,    for   instance,    the    Hudson  points   passcUL'ers  chaiiL'e  to  a  ferr\  .   to  l,e 

Hiver    for    ni.aiiv    V(  ars    proved    an    iiisur-  transported   direct    across   th  ■  r.      \\|lli 

iiiountalile   l)arrier  to  throULdi   (oninmniea-  mi  rchandise.    howeviT.   sue  .    'em    "as 

tion    IwluKii    th.     (  itv    of    New    York    and  (]iiitc   iinpraetieahle.      The   •_;.      •         -uM   not 

the    N,w   .I,rs,v   shore.      Only   one   railway  \t,-  unloaded  on  the  New  .lers<y  sh,,,e  int.. 

ran   di.v.t    mt..  th.>   h.art    of   the   iity      th.'  liarLTcs.    traiisf,  rr.,1    to   th.'   opposit.'    hank. 

N.  w   ^•..rk  C.ntral.     .\tl.  inpts  t.i  s,,lvi-  t  In-  and   there   iiandled   ..n.'.'   mor.' :     this   prae 

dilliciiU\     w.n-    ma.l.-    many    y.  ars    .leo    l«>  tic.    w..ulil   h.-   sl,,w   and   iiuT.  ase   transport 

dnviiiLr   a   •■tiih."    beneath    the   i , '.  <  r.    hut  <'har^.  s.       .\ec..r.lincly.    it    was    ,'ecid..l    t.> 

tiiey    were   atl.iule.l    with   disaster,    iiiul    it  convey   the   trucks   intact    across   the   river. 
15                                                               '•■ 
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'I'hi^i-  \\  :lli  I  111  I  II  I  ^  .111-  lillllll -1  lull  il. 
illllllll  rl  ;iM  .  1  llplli  llll^t  ICillly  (mIIi-iI  ■"  limit--.  " 
'I'wd  M  I  -  (i|  iiiilal-.  all  I. lid  cm  tin  dicU 
Willi  a  iMiTiivv  |ilattiiriii  lulwriii.  tin  llnat 
l>.ll|ii  III  ^lllll^llllt  IciiLitli  III  ai  ciiiiiiiiiMlati 
M\  laiiit  Aim  iiiaii  l)c>\  <ars  on  each  liack. 
At  till-  laiuliiiL'  >anl.  tin-  lluat  is  lirniio|it 
flnluiM-  aLiaiii-t  tin'  land  liark^.  sn  that 
till-  lii(lai>  an-  ilc  ad  Inn  with  tin  laiK 
riiniiiii'_'  III  llir  uatii'-'  id-ji.  II  till  11  I-. 
am'  dilli-n-nci-  in  li\il  it  i^  im  I  liy  a 
■'  liriilL'i-.  "  or  liiav\  llap.  Iiiii-j' d  al  mii 
t-Mii  TIlc  caf-  all  liii-liid  ii\i|-  llils  luldi^i 
on  til  tin  tlnil.  and  luadi  la^l  li\  si-utrliiiiL: 
I  lir  ^^  111!  U.  Will  n  lnadi  d.  a  -.i_:iial  i^  ni\  i  n. 
a  |ioU(iliil  tii^  tiissi-s  ii|i.  laslii  s  il-ill  lu 
oi:  -idr  111  till-  lluat.  and  liial--  ll  ai-ross 
till  «ali|-\sa\  til  till  ii|i|iii^iti  \aril.  wlniT 
tlir  cars  ari  |lu^ll■  d  mi  In  ilr\  land  unii- 
iiinn-  (ivc-r  aiiiitlni-  lindni.  'I'ln  Iiil:--  an- 
|Mi\vi-rl'iil  V(-sM  U  111  I  111  ir  class,  and  il  mn  s- 
sal-\  can  handle  I  \\  1 1  l.idi  n  lli  i.il  s  al  a 
tunc,  tliiis  1 1  ,iiis|iui  I  iiil;  luilils  linir  lii.idcd 
vcliii-li  s    111   mil     Irip. 

|-riini     tile     Mntish     iininl     i-f     \i.  w.     this 

sciii-    a    rnnnd-.ilimit     in.  Iliml    nl    li.indhii'j 

the     -mids    ti-.ilhc.  lint    111    N,  u 

•AhMtho  y,„.|^        ,,        1^.,^        ,,y,.v,,\       hl-dlK 

I  ernes  ' 

.-Accomplish,      sm-ci  .J  i,|.      >i  i     nnii-li    sn    that 

In.Uilli    liiicks    arc     \\  lii^k.  d    In 

ami    fr       c\cr\      t  \m  nl  \    h  mii-    limiis.       ( >\  i  r 

'i,(li»;(  llii.it  s  arc  I  iiLia-jcd  m  I  his  s,  i-\  h-i  .  .-md 

til    ir     liaiidlinn    i;i\is     i  iii|ilii\  nn  nl     In     an 

ariiiv   lit  C.o:):!  men.     .Mlhmiijh  Innn.  is  hav. 

il  i-n   laid    Ii-iic.lIIi  tin-   ri\ii-.  nn  a  |i|iri  i-ialil. 

dilninntinn    nl    this  ciirioiis  w.ili  r  liallic  has 

rcsiilti-d.      It    Is   c.isi.r  and   iinnk.  r   In   cnii 

Vi-y    tin-  (-ars    in    this    nianiii  r    111. in    In   si  ml 

llniii      thinn-li      a      i stin-hd      Imlll.    liki 

li.-lsvlL'i. 

Willi     this     111  I  t     nf     lln.iK    dnil:;|n-     In    and 

frn  lln  stnti-h  111  lliid-nii  |{i\ii-  w.-islnm.' 
Maiih.it  tall  l-lalid  is  a  liilstlinLT 
si-i  In-    nl'    .11-1 1\  it  \      I  hrnmjhniit 

the    l\\iiit\    jnnr    I Is.      I)iir 

iiiL'  tin-  siininn  r  I  In-  Irallii-  is  (-mil  i'  -Ih  d 
with  lull  r.ilile  ,  ;ivi  .  lint  ^^  mil  r  I.  IK  a 
diffcr<-iit    s|m-\.      When    tin     llmison    lii\ir 


1  hi"  Hudson 
in  W  intL-r, 


is     (linked      Ullh      1.-1        lines,      lllllh    I.  ll      In     .mil 

tin  li\    tin    lulls,  (-niients  ,ind   \\ini|s.  i-hn;,' 
iiil:  rmnnl  I  In    ends  nl    I  In     jm  i  s.  and    hi  h  r 

IIIL,'      the     ducks      when       lln        lln.lts      1  i,    ||h.      till 

inarnic  railu.ivs  lia\i  a  tr\iiiL;  Inn.  .  'I'lny 
make  llu-ir  way  hack  and  tmt  h  liniii  slni  r 
str(ii:;tli  .-iml  wciiilit.  NotliiiiL:  Iml  si.  i  I 
cnilld     wilhslainl     tin      ln.i\\      jimii     '   h^s     to 

Uhn-h      the      llnals      ;ile      s  1 1  I  1 J  i(-|  id .  \      (jn.-k 

may     III     hall   lilled    uitl ,    Iml     tin     ||ii,-,t 

v\ith  Its  ll.  a\  \  In. 1. 1  (-.mils  li.iiniin-i  in. 
sni.is|iiin_i  lis  \\.i\  IhiniiMJi  III.  nlisl  nict  Inn, 
shucriiiu'  ll  1.1  siii;ill  x|i|,  ll  i-^  which  ar.- 
si  nl  tl\  111::  in  all  dncct  imis,  m-  els.-  an 
|iili  d  n|.  at  t  he  shun  .  ml  in  a  hnL;i  In  a|i. 
>iicli  a  till',  as  lili.  ks  111  ICC  i-ajialilc  nl 
licirniL.'  tin  w.iuhl  nl  a  man.  ,iiid  pilid  iip 
li\  tin  .  ll  111.  Ills,  (-alilint  III-  allnu  1  ll  In  Hi- 
ll ih  n-    v\  ilh    I  In     M-lndnl.  ll    nn 'J    nf    Ih.- 

Ilnals.  Winn  lhi>  ha\i  ,i  ::iiiiil  swihl'  nn 
In.  in.  III.  si  lihill  einli  .1  crall  st  nk.-  an 
nli-la.le  «illi  the  Im-ce  nf  a  L;iL.'anlic 
li.ill-  rniL'  r.iiii.  'I'ln  r.  iiia\  I..-  a  I.  in|inrar\ 
shn.-k  and  s|ii\i|-.  I  h.  Irncks  mi  .Ic.k  may 
erniil  and  cl.ill.  r.  Imt  tin  llnal  v'n.-s 
l.iruanl. 

Win  n    I  he    liia\\     \iini|s    whn-li    iii--asi.iii- 
alK'     s\M(|i    liji     till      lliidsnii    .stn.-irx    raiTi-. 

Ihc       llnals       dn        n.il       sliiji.  The 

eniin..     Is     hanli  r.     thai     is    all.    Imt      "';'"'  '.'"*"' 

I  lend. 

tills     han.ln-a  |i    can     I"      1 1\  i  rci  mn- 

li\    1.1  -hniL'  I  ^M  I  nr  i\ .  n   I  hr.  e  nf   I  he  |i.  iw  i-r- 

llll        lll'js       In       a        In.ld.        In        dl'l\.'       .-c.^ailist 

(lid  lini-c.is.  l-:\,ii  In::,  whi.-h  eener.lll\ 
ilisnrLianisi  s     Incmnnlinn.     has     lillii      i  llecl 

III this   tnillic.      'rin    \i  SSI  Is   ;il.in::li   lln  ir 

vci\  IhmiiL'h  111.  whit,  hl.ink.t.  whi-'liinj 
ami  shii.  kiiiL:  l..r  .-ill  lli.\  an  wnilli.  willi 
the  >ki|i|iir  nf  111.  I  n-j  ki  I  |iin:;  a  s|i.ii|i  i  xc 
and  i.ir  mi  .  \.  lAlInn:;  anminl  linn.  W  Inn 
N.  \^  ^^-|■k  is  ::ii|i|i.  .1  li\  III.  In:;  li. ml, 
li.  diaiii   1-  ll  I    Innsi  .      It    Is  a  .liM-nidant   dm  : 

111   lis,    s||in>.     whistles.     f.iL:-|l.il  lis.    ;llii|    \vll.-lt- 

iiot  .-in  jninliliil  nih.irniiinimisK  In  |iiii- 
diice  .III  I  ar  s|ihl  I  in-j  lackil  wln.-li  w.mld 
iml  lie  Inlir.ilid  in  aii\  nihil-  connti\  Imt 
lln  rnil.  ll  M.ili  s.  Th,  Nl  (V  ^■ll|k.  I-  ti  lis 
son    Ih.it    Ills  (-il\    Is  a   liiisin.  ss,   mil  a  rcsi- 
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dililial     CI  litre-,    .'iiiil    ^11    llii-    rii.i-r     l|l•^^n..l  iiiL' linii.  W  i-Ikhm   I!  i.Ii:m  il-' m  ;inil  (  i.iii|i;in\  . 

coiilil    liir  iiiiicli.      |)i.ll.ii>  can   In    niailc  just  ini    llic   T\hc.    I.ililt    a    strain    railuay    Irani 

,is  la-ilv    111  ai     iiiiiniisical  acc(.in|ianiiiici  '.  Icrrw    IIm     /I'./.Vi.    In  carry   railway   vciiicics 

■I'll,.  ,1,11  raiiiii.l    1m-  (|UiIIiiI,  sinci-  IIh    lloats  acrn-.s    lli,      IJInn.     Iii-fiirc    the    \mi\'j;r    was 

nni    on    a    I  iiiir  lalilc    snniLn-    to    tlial    nl    a  IhhII.      TI,;,!    uas   u;,\    l,a,-k   in    1m;I.     >i  \  i  U 

I,-., Ml.   anil    il   I -I     liiiii     III. Ill    llial    ,ill.rllr,l  \iars     1,-il.r.     Mm-     nl.a     h.-iMn-     iiroMil     so 


1-.      DI-lKOll       KIVI   K      TliAIN      l-l-RWl       /    |->-/"ll'... 
This    boat   cm    iair\-    a    ii.iin    oi  cii,'ht    c:'rs   each   mi-asiiriliu    71   leel    Umj!- 

|s     rnllslllMi  il      111      (111-      iiilinii  \          Will,      snln,  -  s!  ircrssfi  1 1 .    t  1 !( ■   1  )a  1 1  i  si  1  (  .  i  iM  TI  1 1 1 II  1 1 1    aci  1 11 1  n  1 1 

liu(l\  sulfti-s.  anil  Mil  (a|it:nn  i.l  tin-  Iul;  .i  siniil,-ii-  \  iss.  I.  t  hi-  /.(//,/;,//.  Iriuii  t  In-  ^aim- 
is  i-(-siil\  111  niil  III  I'l-  till-  si-a|ir;.iiat  il  iinisi  linililirs.  wliirli  is  in  si  r\  ici  to  tins  liay. 
,.„,,  ||,-l|i  linn.  Sill-  Is  I  Kl  fill  liiiiL'.  I'>  -Il  flit  uiilr.  i!is- 
Wliiisi-  ini.'iiniiiis  iniiiil  first  r,,nrii\  III  111.  pi  ici  s  ;i:iO  tons,  is  !ilt,-il  Willi  mnin,  , 
iilia  iif  carrxniL'  trams  inlarl  acn.ss  inti  i--  ili  \  i  l.i|iini:  •'^■''  nnniinal  liiirsi--|»i\vi  r.  ami 
Vriniiu'  wide  sliiti-hi-s  (if  uatiT  is  nnl  lias  a  nia\niniin  spi-ril  i.f  nim-  knuts  pr;- 
ri  ciiidi  il.        liitainlv    tin-     nlia    iirii.'inali  il  Imnr. 

in    Hrilani.    u.-is    I  raiispnrli  il.    aili.ptnl.    .nnl  Tin-    issin-    uas    fi.ri-nl    iipim    tin-    Inili-il 

(liviliipnl  111  .\iiii-rira.  anil  siiu-i   lias  nacliiil  Stairs    wln-n    tin-    railu.-iy    i-\p,-insiiin    wist- 

ils     hi;.'liisl     iltM-liipinriil     111     Kiiropc    ami  wards  and  simthwanls  i-nsinil.     lint   nnfor- 

A^ia.     .\t   ail  events  an   Kn.ylisli  sjniiliuild-  timahly  tin-  stratcj;ual  pmnts,  wIik-Ii  were 


Ill' 


l<\IL\\\>      WONDIKS    oi       I  in;     WOKI.I) 


ocrtiiiii  111  ,|.  \  I  |.  i]i  mill  !,>i-<;il  I'iiilw  M\  I'l  III  i(  s,  'I'lii      pii^iiil     S.iii     I'lanciNcn    fiiiiis    ;iri' 

JUT  ml    nil   (III   iiiir  siilc   li\    wiilc  sliiil.   III  siuiii    i>l    Ihi'   lim -.I   nf   Ihcir  i-lnss   in   ii|ni:i- 

\\:ilil.        S;ili     |-'l;Mir|vrii     i-.     ^ilniitr     .it     llir  limi.       'I'lr      \M  ^l    liiiiiiiil    tl';iili-<    cniul    mi    In 

r\lM  III.    Ii|i  1.1    Ihr  -|i|l    1.1    I;iihI    1.11111111;;    111.  III.     |.||\    :il     III.     ujl.l-'s    i-.li;.-   .'il    Ojki.iiiil. 

Wisliiii     Jim    1. 1     llii      Im\.          Iiiiiiii  iIl.I.  I\  'I'll.    I  liill.   \\\i>\\  iK   lii;iil   Is  iii.iiji    lasl.  crisis 


rill       TRAIN'     I.ltK     1)1-      IHI.     Ill  l:"\       WHKH      I'lll-.S     ACkoSS      Illl.     Di.rXOir      KIVIH     BKTWIIN 

VVlMlbOR      AMJ     Dl.TKOn, 

It   tan   carry    16   trt'i^;hl  cars   each    J6   feet    lonR. 

<i|i|'.|--it..  .Ill  Illl    ln;iml;iliil,  1^  (  >,ikl;ilii|.      'I'lii  nff,    sli.iiii^    iiriii^-     !lii     \y.\\  .    alitl    ciiiihn    In 

ti:.iii>     IrnlM    III.     .  ;i-l    r:imi     I.,   a    il.a.l    v|i,|j  n^l    aLiain^l    llir    iii.K    iil'    tin     I  lark    I'li    llir 

:il    tills   piiiiil       liiil    (taklaliil   is   11. .t    III.    |..ill.  i.|.|iiiMlt       liaiik.        'I'll.'      train      linn      rir,|is 

'I'll.      raih\a\s     .'iiiilil     iiiil     iiiaki-     tin      Iuhl'  aslion      ami     iniiililis     into     Sail     1  ranrisco 

ill  l.iiif  li.  .  ..ni|iass  till    mil  I.  s.i  |i  nii  s  \m  rr  vtatinn.     Si. mi-  nf  tlir  San   I'laiiiisn.  IVrins 

■■iil'iptiil    I..  l\Miii    liir    Iw.i    I |,        ll    Is    a  al'i    i.f  liULI.'  si/r.  capalili    i.f  arci.inini.ilalin^' 

^traii^i      lirriiinslanrr     that      tin      i.|.|,iisil,>  tlfly    laru''    I'l-riiilit    imis    anil    lu.i    i.r    llnir 

I". it-    ..II    til.     (..iilimiit    shi.iiiil    ll.     is,,|al,.|  inijm.s    m    a    sihljIi     Inail. 

III. Ill   ilinit    lailuav    ri  iimnimical  n  .n    iii   this  'I'lir  sain.    s\stini   lias   hail   In  Ix    ailnptrd 

inamiii,   ami    thai    Sail    I'l  aiirisn ..   Iiki    N.  \v  nn    tli.     wnl.i-    part    ..f    tin     Mississ||,|ii    and 

\  (il'k.  shiiuiil   ha  s  I    1  .iil\    1.111    Imi,   appliia.'h-  (  i  .iiiinl.iii    Hixiis.       NiM.     fill. alls    is    aii.int 

iiil;    fi'.iiii    III.     SI. nth,     \\liirh    tia\.|sis    tin-  (Hii     ami    a    half    nulls    aN\ti\     riimi    Ali^'icis. 

^pil    "I    himl.   mill    thus   iiitiis   Ih.     pmt    i)\r|-  All     Irallir     li.l\M(ii     tin      two    pi.iiits     nvrr 

a   lii'.   kiiiil    hiL;ln\a\.  tin   lutt  rcrntiiiL'  width  i.f    tin    Mississiniii  is 
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Il(i;iitiiil'  il     \>\     I  III'     I  i::iii     I.  II  \  .        'till  hi 

C'dl Iini     l!i\il',     |ii^t      .ilio\,       I'l.ii  1,111(1.     a 

similar   -l:ili     "I    .ill.iii--    >  \i    N.  a^    llii    walrr- 
\\:i\    Is  I VM  1   null  •>   in   \\  nil  li. 

I, III     il     IS    .iI'miiimI    III!     (.11  at     l.ak.  s    lliat 

the    iiMi-l     iiii|iii-.iiil;    iIIu-I  I  ..I  II  i|!>  I  iI   IIm    |hi^- 

siliihli,  s   III    llir    III. aim-    rail- 


TIk-  (ircat 
Lakes  I  crrics. 


y,    iill'i  ri  .1.      'I'lii-i    ^1  ; 


an  1 1 ,,  iisliifiiii  il  mill  iiiir  liina 
\\al(i\\a\  li\  ciiMiii  el  iiil:  nairnw  sliaiN. 
siicli  a.  Ilii  |)i  hull  ami  SI.  (  lair  ItiMis. 
()ii  ii|i|iii-ili-  ^iclis  III  III!  cli.iiim  I  llmin^li- 
iiil;  liaMi--  lia\r  s|inmL;  n|i.  'I'lm^  lliri'i  ari 
Ditrml  ami  I'ml  llinnii  mi  tin  .\mriic.iii 
scabiMlil.  faiiil  l>\  WimUi'i'  anil  .Sariiia 
ri  s|Mr!  i\  1  l\  (III  till  (  anailian  slmrr.  W'liili 
(111  I  anailian  anil  Aim.i.'an  raih'.a\s  I'limr 
(liiwii  to  till  watris  iiIl;!-  nil  iilliii  liaiik, 
llir  L'r""tli  (if  mt(  rnatidii.il  ti'allic  ami  the 
lliiw  (if  |ii'(i(liic(  til  ami  lid  ciinld  nut  Ik- 
int(  rni|itrii  or  liiiidi  ii  li  liy  a  lu  ck  of  uattr 
lialf-a-milr  m  width.  So  uhii-c  the  |i(  r- 
inaiitnt  wav  was  ini|i(issililc  the  rail\wi\ 
fi  ri\"  \^as  int  roiliicid.  to  tloat  trains  to  and 
fro  incc^saiitK  tliroiiL;liont  tlic  tuciitv-four 
lionrs    the    wliolc   xiar   round. 

Tills     |iracl]cc     remained     in     voaiie     for 
several     \iars.     hut     the     iircssiirc     of     the 

trallic  dem.auded  more  t\- 
Tlu- St.  Clair  ,„,,|,,„„„  „„,,,„  ,,f  handlini:. 
Tunnel.  ' 

This   was   part  aiilarl)'    iiotlCf- 

nlile  liitwiin  Sarnia  and  I'orl  llnroii,  as 
till  inti  rrii|ition  occurs  on  the  liiisv  mam 
line  of  the  (.rand  Trunk  Hailwav  lutwiiii 
Montreal  .ind  (  hicaiio.  The  ni'Liency  of 
im|ir(i\iil  (onmi'tion  uas  (lri\in  home  liy 
the  iiicri  asiiiL'  niariliim  tr.iHic  tliroiii:h  tin- 
St.  Clail'  Hisir.  ami  the  fact  that  liioM- 
1111  111  was  inipeihd  seriously  liy  thi'  ice 
diirina  the  winter.  So  the  ciiL;im  ers 
searched  for  :in  casii  r  situation.  A  liridac 
was  iiii|ioNsil)lc  :  t  uniieliiiia  lieiieatll  the 
\\atcrwa\"  was  the  onl\  solullon.  Ihis  w:is 
aecom[)lislicd.  and  with  the  o|ieiiinLr  ef 
the  St.  (lair  Tiililicl.  |iro\idiiiu'  all-t  hronuli 
railwax'  eommumeat  1011  lietwceii  Montreal 
aiKJ  C'liicai.'o,  the  firry  <lisa|i|)eare(l.  The 
lloatiiiij   railwav   eoiitmi,es  to   ni;\   between 


\\  iiid-.or    .and     Dilroit.     hnwisir,    aMI.niiLili 

si\ir,i'     \iars     aL;o    a     simil.ir    siliialion    to 

t  hat      ill  \  I  lo|ied      f.irt  lu  r     null  h     pn  niiiii  id 

I  iiuiielliiiL:     opi  ral  II  III-    a  I     this    pi  >iiit .        In 

tills     inst.iiice.      iiowiAcr.     at      pniiit      the 

siihai  pii  oils      CI  lilt  iiiia  Ills       r.iil      iinnectiou 

h.is    not    displaei  d   tin    li  rr\    trallic  iiiliiily. 

Till       (,1:11111     'I'rnnk      l!allw.i\.     \\liuli     aKo 

Ills   a    liiis\    altirnalisi     inli  rnat  n  iii.il   route. 

\  la      Detroit      ami     Windsor,     maintains     a 

III  it     of     I  hic  (      fi  nil  s    upon     the    half  liiile 

of     w.iter     siparatma     the     two     eoimtries, 

o\er  whiili   the  whole  of  the  pas     'i'j(r  and 

Moods   trallic    llowina   through    this   cliaiiiHi 

Is    moved.      'I'hi     lar:^ist    of   these   steamers, 

the      /,(//)>  '  r.,,i,.      is     lil'.l.l      fi  et      lona,      l.y 

H  '.     Il  it     wide,     and     1  .'>     hi  I     di  <  p.       The 

/[iil'iii.  the  second  \cssel,  is  T'.l^  feet  shorter, 

liiit   ■_' l   feet   Willi  r.      I'.acli  craft   can  receive 

sixteen  freiaht  cars,  each  imasiiriiii.'  ."it!  feet 

in  leiiLr;  h,  or  ci^ht   I'lillmaii  ears  each  T'_'  feet 

IoIil;.      'J'lic  third   vessel,   the  (•/((it   H'(sl<)H, 

Is    still    smaller,    and    has    a    iiroportioliate 

lower  (  .irr\  in^'  eajiacity. 

The  foriadinu  tloatini:  railways  sink  into 

iiisii.'nilicanec,  liowe\i  r.   iii  com|)arisoii  witli 

those    in    operation    upon     Lake 

.MichiMan.     This  vast,  elonaetid      The  Lake 
,       ,.     ,.       ,  ,  1    ,,     I      Michigan 

o\,il    ol     Irish     water    is    dotted      lorries. 

on    iitliir    sid(      hy     luisy     |iiirts. 

each   of   which    is  a   teeminix  railwayceutre. 

()livii  iisly.    iiiereliandisc    which    has    to    lie 

sent     from    one    side    of     the     lake    to    the 

other    <-aniiiit     lie   dis|iatelie(l    upon    a    loiiij 

li.inl  southwards  to  round    the  olist rnetioii, 

neither  is  it    prolitalilc  to  load   it   into  lake 

steamers.        'I'hc     elieapist      and     ipiickcst 

method    of    co|)ii\a    with    till'    trallic    is    to 

send    it.    packed    in    its    trucks,    across    the 

w.itcr   olist  met  ion.     'J'liere   a"e   many    liiisy 

railwa\   feri'v  lines,  nm  only  nmiiin^'  across 

the  cxtn  nic  lircadtii  of  Lake  .MiehiL'an.  but 

also   eiittina    ficross    it    dianonallx',    such    as 

from    Ml  uomiiiee    to    Frankfort,    and    from 

.Mamsliipic  to  laidin^toii.      Hnl   the  hiisii  st 

marine     railway     tlioi-onj.difare     lies    direct 

across    file    breadth    of    the    lake,    Ik  twoen 

Milwaukee   and   Grand   Haven,  a.  distance 


w 


iiN  KAii.wv^    \V()\i)i;ks  ()!•    IIII-:    world 

"'    ^^    iiul.-,        I (1,1-    t,,    1.1,1,1111    :i    nil. IV  'I'lic    I'l  ri-irs  cni;:!^!  il    iii    llll^    m  J\  in    ,iir   lln- 

iViilivhi'     iriiii|T^>i:iii     (.1     uli.il     IliK     rill. Ills,  I:, !■;,.(•>(,     incist     [".wi-i-riil     iilld     spndy     crjift 

tlii-    siM-jtMiiiiiy     Ik'Iwiiii     \(  wliaMii    ami  |.i  li,     |iiini,|  <,ii    Ih,    (  ,  ,iit  iiictit. 

I)ii-|)|>-.    tliiiiiu'li   ii._r|it    null-,    slidi-lrr.   olTir-  'I'Im      (,imii,|     ■|Vuiik     l.rii,-^     aiv     iiaincd 

■'  i; I   palalK  1.  as  lli.c.inliliuiis    arc    \ri\  M  s|i.  rl  i\ .  I\     M  il-..,iiiL, ,     ami    Coiinl    Ihivni. 

-iiiiil'ii'-  TIh    |..iim  r  I,  .■l,-,()  f,  ,  I   |,,i,M   In    ,-,,;  |,  ,  |    „  idc. 

Tills    Is    |r..ll,lM\     llir    lillsicsl    lilL|li\\a\     I. II-  ami    I'lUrrl    ( In  |  >,  1 1 1 , ,  u  1 11^    ||j    1 1  ,  I    ,  ,|    u  atcl" 


^^^r=^ 


Tin.      I-OLNGK     ON      A  CANAIilAN     I.  AK      ll.HRV 

'li'-    <-^'"-    "I'    trallic    III     llic    udil,;,   and     in  \\li.ii    |,,adrd.       Ilcr    .  ni;iiics    d(Vilri|)    .•i.(KM> 

lis  c|r\,i,.|,im  lit   .\iiiil,, Canadian    inlir|iris,  ii,,i-s,    |„,u,|-,     .md     ulim     Inlly     lad.n     uitli 

''■'^    plii.Md    an    iiii|M, riant     |iai-t.    inasi h  ||iiil\      cars     cacli     cimlaiimii;'      'lo      Inns — 

■■'■■    ""     ''"'"'    Vcss,  Is    ol    tills    t\|i,.    ,iiv    villi  I. .SIM)    tuns    in    all      slic    can    m,tcl|    a    speed 

l>,\  the  ess,  nliallx-  linlish  (.rand  'I  innk  liail-  ,,l    ir,   mil,  s   p,  i-   li,,nr.      l!iil    im  ivliandise   is 

»av.      .\    pr,,i;n  ssiv,-    ,il>     like    Miluaiik,,,  m,t    t  li,    ,,,inpl,  t,-  se,,pc  ,,r   Imt  ,,p,.|-at  ions  ; 

uith    its     lull. (MM)    p,,,pl,.    and    \.iri,il    imlns-  sli,     is   avaiialile   aU,,    f,,r    p.iss.nn,  r   s,i-vice. 

'"'"•    '"iiii'l    til,     lak,'    a    citaiii    l>arri,|-   t.,  Ti-av  ,||,rs,    |i,,\v.  \  ,r.    «li,n    c(m,l,nin(  ,1    t,> 

its    pniL'i-css.    I, lit     ulaii    a    imaiis    <,f    ship-  a    ual,  r  jiMirm)    of  .s  Mnil.s,  d,,  ni,l    desire 

1""-    t^'"     l'i'"iii<l-,    allir    11,1110    paek-d    in  I,,    I,,-    c,„,p,d    within    a    railway    c.nipart- 

th,       raihvay     ears     in     th,      faet,,r\      \ari|s.  nKiit.    lashed    ni    a    t;l,„,iiiy   cav,  rn    l),tu,,n 

eastwards    liy   th,    sli,,rt,st    ri.iite  across   ||„.  d,  i-ks.      Aecor.lnitrly    tlii'    f.riy    is    provided 

"ater    was    |Hrf,(t,d,    a    n<  w    i  ra    daum-d.  with     ;.      i„,ss,.ii.rer     ■l,.,.L-      ..,,,1     'in     .t-.io- 
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r'<n\,[-,    f,,r    [I  I    iii-i  ,1,,^^    :niil    tio    -. ,  .,ii,|. 
i-l;i-s  |i:isM  iiH,  I,.     'I'll,    \,  ^^,  I  ;||^,,  ,,  1,1  III,  ,  I 
•ili"lli.  !■    It.iii.Ii    ,,f    ialUv.i\     liallii'.       In    Ihc' 
il"i.'  ila\  >    "I     >iiiniiH  r    tlir    .ii(lii.||i:i|     |>(.|mi 
l.itioii  ,,|   Milu.iiik,  ,    ;,ihl  uIIm  r  iii;iriiif:i(liir 
'"-    •'■'  -    iiiilnl-.      in     iiM  ir\    iiLikirr.',    as 

"I     III'  -'      I-KiIhN.        M;iImmi,,(||    (A,-|ir>lo|ls    aiT 

I'l'iiii" 'I.  aiiil  Mi  tills  liMlhc  lli(  Mil:, I, III.,, 
asslsK  \,  |\  .,|,pi.  rl.|l,|\.  ;,s  she  Is  alli.Ui.i 
t"     r,ui\       .-i.Odl)      li,,ll,|;|\       ||iak(  Is 

II.  r  CMlisoit.   (iniii.l  11,1,  ,  ii_    ^iliil,,  ,,    |,.|||,. 

Miiall.  I-.    Ii,  iiii:    :;(|    f,  ,  l     [,  .,    ,,1    I.  m-IIi    and 

1  ">     iiiclii  s     ii;in-.aM  r,     M  (InrmL; 

£'.'m...m,„.       '"'•    '■■"■'■>""-'    -aiurilv      hv      !»,, 

Ill    |m|||         |-;a-s,         II    |ilrs(    lltllll.'        I'JII 

l"iis.  I,  fasti  r.  II,  r  ,  nL;iiics,  di  a  ,  lii|.iiii.r 
l.ixm  Imisr  |ii.\M  r.  L,'iV(  Imp  a  s|ii  id  i.f  •_'(( 
mills  an  huiir.  Sin,  liki amsc,  is  a(la|iliii 
t"  till-  pass,  iitri  r  -  rarr\  iiii:  traili.  ami  has 
■-lati  rmiiii  ari'iiniinnilaliiin  fur  \n;  lusl- 
ilass      anil      \:A      s,  ci  ,iii|  ilass      |iass,  iil;,  rs. 

'I'll,  SI        \,  SSI   Is      «,   I-r     (■|,st|\.      thr      M  il:>,l  II  I.,, 

rr|iri  s,  nt  iiiLT   an    uiillay   uf   IHMt.ouu.    \\liilr 

In  r   s|st,  T-   ci.st    SJ.so, 0(1(1, 

•la    ni,>i|i  rn  l.akr  Mirluijan  fi  rr\-  is  lii:ilt 

<il    sti  I  1    tlimiiL'lioiit.    as    iiiitliiiiL:    lait    tills 

natal     can     staml     ii{>     aL'aiiist 
1  he  I  erries       ,|  ,  i     . . 

in  Winter.  ""'  '"■"■'■  ''^'"'nilL'  ami 
|H>iimliiiL'  "f  IIm  in  .  Alllmii-li 
III''  iak,  s  ar,'  fii,/i  n  iIiii-iiil.'  tin  \v  mt,  r. 
ilnsiiit,'  na\iLratiiin  Into  Inli,  rnal  mii  fur  si\ 
iii'intlis.  til,-  nianiir  raihvav  linr  must  In- 
k'I't  "I"  n.  .\<ci.riliiii.'l\.  Ill,  iati  st  fi  na  s 
arr  ici  III',  ak,  is  as  w,  ||.  s,,  tliat  tin  \  can 
Mnasli  til,  ir  way  tlirnm^li  the  thick  -lassv 
aniH.ur,  tii,  pil.  s  uf  tli„s.  ami  tin  hii^j,- 
i'ai'ks.  It  Is  an  iiis|,iniiM  ..inht  tu  watch 
tin  s.-  t,  i-rv  liual,  attai-k  an  ulistacl,-  uf  ic,.. 
'I'll,  a, 111)1)  tuns  M  pr.si  iitia^  the  \m  inht  uf 
till-  \,ssi  I  ami  lis  |,,ail  ,liar-,  s  Ihc  uhsirm'- 
li'i'l  laail  uii.  The  cralt  e|\,  ^  a  inuiiicn- 
tary  shmlii,  r  as  sj,,  hits  th.  i,-i  ,  l.ul  vic.iv,  ix 
hers, 11  inline, hat,  ly.  The  muni,  nt  inn  she 
has  ail  ,in,il  is  snilirniil  tu  tlnnst  hi  ]■  fur- 
\^ar,|.  criinchiiiij.  sniashmu.  ami  (hvuwimr 
I'li'iiiks  ut  i,',^  in  all  iliivi-l  lulls.  .\s  -h, 
(ln\,  s  hi  r  nus,  mlo  a  hiininiui  k.  h,  r  l.uws 
">"'   'lulls,  il  in  a  l.ath  uf  spi-a_\   ami  ice  <  hip-.. 


fur  which  a  sharp  l,.,.k  uiit  has  tu  li,  niairi- 
I all"  'I.  as  th,  l!\  ii|M  ,|,  1,11,  ,.,its  hki  L'lass. 
If  till  ,.lis|i,l,  I,  n,,,v,  |||;|||  i|,i,a||v 
r,  sistaiit.  the  s|,i  ,  ,1  uf  th,  \,  s„  I  Miailiiallv 
-i""^  il,i\Mi  as  s||,  phniMis  thruiieh  it. 
allh,>ii-li  h,  r  pr,,pi  ||,  is  aiv  s,  i  kiiiL.'  tu 
ilriM  h,  r  hii\Mii,l.  As  the  captain  ami 
'  iii;lia  I  r    |,  ,  I    that     th,     ham,  ss,  ,|    s|,  am    is 

11,  llli:     u\,  l|„mi  I-,  ,1,      the      \,  ss,  I      1,      .|upp,  ,1 

aial   hack,  ,1  iluw  ii  the  clianm  I    -li,     has    ciif 

|ur  h.  Is,  If.   sii  as  to  luive  siitliei,  lit   ihstancc 

I"  ^'1      p  spc'il  one-  iiiui,'  I   I  make  anutlicr 

||un-ht\     ••  liiick    "    at    th,     ic,  . 

lint    rniiiiiii;,'    th,     railwa>     fi  rries    acruss 

•la      laeaillh    uf    I.ak,      Mlehiean     is    nut     all 

'"  'la  >  ■         1  he.     sia.     in     cuinimin 

"ilh     the    ulh,  rs     HI     the     chain.       '^  '*•''■'■>■ 
.      1.1  .  Disa.sUr. 

1^      swept       l,\        the       must        Mullllt 

^turills.    whlll     till-    WaXis    n,  t     lip    as    hiaji    ;,s 

ari\     t,,    !„■     Ill,  t     un     the    Atlantic.        Th,  ii 
Ihc    f,  rr\     has  n   h.ini    ;:ni,  lima,   ,  spcaally 
"'k'i      the      lee      is     alu.iit      al      th,       same 
liine.      .\ltliuiie|i   staiinchlx    l)i)ilt .  >  lie  m,  i  r- 
ii'i   seiem-e    m    this    ti,  1,1    has    iiul    u\ei-cuna' 
'"mpl'lcl>     the    furccs    uf     Nature.       Lake 
Michiaaii    h.is   lis   own    lal,'  of   ilisast,  r.   ami 
has    eatlieriil     lis     \iiliins     fiuin     Ihc    craft 
"lii'li  -"  k   to  liriile,    the  eap   l„|w,en   th,- 
r,  sp,  ,||\,     ,.,|i|s   of   th,     r.iilwav    lines.      The 
><■"'    l'."i'.'    was    p,,rti(ail.iil\     l.lai'k    in    this 
'■'■'p'll.    ami.     th,'    I,','    ami     slurm.     In  ma- 
al'iiurniall\-  s,  \,  r,'.  e\,  n  fur  I.ak,    Mieliiaaii. 
•-a,!    Iia\,.e    was    wiMii^ht.       'l-he    I',  le    .M.ir 
'|ii'  II'     -I"  1    i-ar    f,  rr\    .V,,.    1  ,s   sl.irl,-,!   uiit 
"II     I"  I'    I  ast,  rn     trip    with    a     lull     lu.al    uf 
I'liil.^    laihri   i-ual  cars,   ami   a   cr,  w    uf   luitv 
ail      lulii.        Willi,  r     w.is      lal.liin-      its      , 
'I'liiaaiA    sillies,    ami    tli,'   sk\    |,„,k,-,|    sii||,  n. 
""I     III'-    failwax     firr\     Waits    m  ithi  r    fur 
"'  alia  r  iiur  s,  as, ,11.      The  cals   were   lash,  il 

'I""  II    "illi    I -e   than    Usual   caiv.   as   then' 

"■1^   '  \'  i>     milieali, f  a    r,,nijli   juiirmA-. 

'I'll'  '  I'afI  ha, I  liar,  l\  eul  \i,  1|  ,,iit  iiit,> 
till  laki.  ami  \\.is  p|uiie|||||o  alune  iiml,  r 
li'll   steam,    w  hi  n.    w  it  h    nia_ic 


ii'M'  nm-ss.  the  .\i-,'tic  11 


niliesl 


The  Cars 
lireak  Loose, 


lairsi  uv,  r  h,  r.     'I'h,   .;il mil,  ■ 

an  huiir    ealc     (atcl  .'i-     th,-     <  iihiIm  rsomc. 


n 


ll.()\ri.\(;  KAII.W  AVS  i_.r 

'"■"'■''•■'■'"    '"'.'".'H.  .musmI    |„r   tn    r,,|  r.;ir  ul„,K  ,,,,„.|,t.  ;ni,|  ll„i,  tl,r  MM,,  l,„l 

"'"'    -'■■'--"•    ''l^-    ■■'    'li-'ilv.n    ,„.„,.       T!„  I,,   |,„|    |,k,,   ,1,  „„„„   ,„„|    „„i,   .„|„, ,„„„;„. 

*■""-''    ■■""'    l'll,|l,|.      VV.I,    s,,    s,    \,    ,,.    III., I     |„    |-,,;.,.  ,1),,,.,       ,.,      |„.|^,,      ,1^,,      ^^1^^   ^    !__     ^^^^    ^, 

"'■    "'"   -'''N"'!   III.    Ml„al,un    lu,,,,fl|„.  Ai,,„l i|„     |,nv    „;,.    ..'uUwj    ,|oun 

""-•""'.'      '■"■^     ''•"!     -II,I|.|M,I     ll„l|-     l,,si,|,,^s  vtr;Hhl\.        All      l„,t      lu,,     ,,|      III,       ,.„|-^      „,,,. 

IiIm      |U(    k    III,-.  ;|,|s.         All     U,ls    contllMnll     |||;|||  „,,|      ,,||',     „|,,   ,,     ,||,       ,.;||,|,,|,|     ^,^,^,. 

'"^'■"''-      '''I"    iiiir,,i,ti,,||Ml  (ills   rcn.l  .1,1,1  th.     HI.  II    ||„.  ,„,|.  r   t.,   ni.l,    Inr      ';'>«•■  Heroic 


•I--  'I"    l"''i'    i"li"l   .111,1   lu.-,,,!.      li,       lii.ir   Ik,.,        "I'I,,.^     l„Mt;,(,,| 


Crew. 


""     ""'"l^li"^    "I    •'M    ,x.-    II,,,,     ,,„M.    niii  in,„i„„l.    ,.,.    tl„-    ,A,  rl.,,n>    ,,f    ||,.ir    ti.k 

«i""r,  Ia   II.    !„■,:, k;,u,,..  |,„|  |„, ,,,-,, in,.,, I  |,;i,|     ,|,x,,.|,,|     ,|„„-     ;il|,,,ti,Mi     fn„n     tlir 

'"  l"''l'-      '■■^•"   •'   ■'•"I  '""!>    ^'-'1   M.,l,.,  ly  |il,^l,l    ,,r   ll„.   v,ss,  I.      Hi, I    11,,^    ,,|„.v,,|   tl,,. 

'•'"     ""l'^''""l     <l"     I , t:s    "\    M.ni,.  .,ni,T.       Tl„.v     l,.i,|    M.;„-,.,|v    ,1,-aui,    ,.l,..,r 

'""   '""^   "■"'"-'   ■''"'"'    l'"l'"-  •"'.I   11. .tl,,,-.  a„,|  u,  ,-,    l„|,|,n::  ^r„„lv  ,.,i„„„„  tl,,.  f,.„,.- 

"'    """'^'-    ^''•""'     "'-'^     I'"      ''.^     tl„.    ,1,.  n,L-  u;,v,s.  „|„„.  .l;„„.„i,,  |,„.kuanK.  tli,.y 

''"'"■.'     "'•''    ''■''^^    ''■"!    '"•"    •'I.Hir,!.    ,1,1,1  M,u   tl„.  1,,-,-v  ,!,,,  |„r  st,r„  a,  tl„.  I„,u   „i,.t 

"'■''     ""     -'""    '■"lii|,a,l,,„i,l>    u,,-,-    |,,.|ni-  a,i    a,l\aiHa„L;    r,,ll,|-.       |{|||     ||„.    ^i,.,.,,    ,|i,| 

"'""'"'•  ""'    I'l^''   a^    It    sli,M,l,l    liavi-   ,|,„i,.    Ill,,   sii,.- 

I,-I^.„llv    III,.    |„„i,|,.    u..,.,.   ,„,!    t,>   u,.,k.  .•.■,.,|,„n.   „„,a„|.      Ins|,a,l.  ,t  uas  .«a,„,.r,l 

'■""'    '■'"'"^l'"l     lll^'     ■"■■Hi    .1 „-,     ,„    tl„.  .1,1.1  II,  V,,.  was  v,.„  a,i.M,„.     Tl„.  f,.r,.v  sa„k 

•IheC-T-,           ""''•■'^""'-   '"    l^"!'    II"-    ":'l'i-  lll^.■   a    II,, all, i-    ti„    „|i„.|,    sii,|,|,.,ilv    lias    ,ts 

Ahand.med.      ''"""■        ""''     '•""■■."  ^.  v,     all.  ,■  -fal,i|il  s    ,|,.|  ,.,„,. ,|.      Til,'   iii,„    |,iill,.,llial-.i 

u,,,..k„,i:    u,,l,s,„.,a,l    ,la„iaL;,.  f..!'   Ill,-   s|i,„v,    ,i,,   .-asv    la.k    i„    s,h.|,    a    sia 

r,.s|,.„„|,,|  I,,  a   laaNV  pil,.|,   ,,t    tl,,'    lal.,.,ii-  a,i,j  uuh  ||„.  I  |i,.nii,„i„  I,  ,.  u,.||  ,!,,„„  I„.|,,w 

'"-    '"'^'''    ^""'    '""'^    •'    l"a.ll,.„,L'    .iiv,.    „v,,-       In,/,,,.    I I:    ,,t    ,|„,    |,„.,^.    „|,„    |,,^^   ^^^^ 

*'"'     -'"■"     '"'"     tl"-     l•.^^'■■        \V,lli     iiii„.li  In,,,,   |„„.|    ,„,|\    t„,,   „,,t    asl„,iv 

•';""'""^'     ""     ^'■'•'""1    "^'^   '-"'    .•v.H...anl,  Tl„.    „„ll„„i    ,,|     l„^„„„„    II,,'..,.    „,„,j„„ 

''■"'      •''"'""-''      '""■     'lanu.r     La, I      |,asM,l,  railuavs    ,:il„   |,,„.    „i||,    ,|„.   |,.,,„|    ,,.,,.,,.   .," 

""""'"      I'"".,.. I     „|,.        Til,      |.,i,i,,,s.     all, I-  ll„.   uat,,\    , ■,!.,.     i.     s,„,„.„|,at 

"■"'^"'-     '"'■    ""■"      '"""■-■     i"'.-.ii..'    .iM.k,,!  li.,v,l.       Th,     a,va     I,,,.    ,l,„.k,,in      Mow  the 

"'"'   "■'■   -"  lli..l   til.    ual,  ,■  ija,,i,<l  slia.liK.  tl,,-   Vcsstl.    u|i„.||    j.    jn.t     In,.,"      l>ain>  arc 

Tl,,,-,'    «as   ,„ilv    ,„i,.   ..jia,,,.,.   I„   sav,.   Il„.      .-M^.^l,      to     a,.,- „,',„laU. '   M,  ,•     '■'"'""■'"^'^• 

'"■^'•-    ^'"■'    "'^"     "^'^    '"    ''^1''"'    '"'•■      Tl„.  a„,l    ,„.   ,i„„v,    I.   ,,v,„   a    s„l,sla„l,al    IV„<... 

iM|.tai„   ,i..av,.   Il„    ,.,„,„,ia,i,l    t,,   |,||is,„,   Ih,.  ,,|-   masMVr   tiinl,,,.   ,„|,..   t|„.    |„„.    ,,|.    „.|,i,.|, 

••""■     "  "■■'^•'  -"„|,i,.,.,.,l,,..  I„,t  ,„„.  «1„,.|,  f..llMusl|„.,.,,„|,,„,.„ri||,..|„|,f,,„„||„.sl,ni 

was    l,,.,-,|y„,o     ,,,    ,.;,,,.,     i,il,,    ,.||,,.t,     ul„„  t,,    a„i„|sl„|,s,      Ti„.    v,  ss,.|    l,a,.ks    „,l„    lliis 

tiM-    t.r,A     "as    u,.,l|,„i,    a„,i    lu,st„„,    l,k,.  ....■Lis,,,-,,   v,  ,v  s|,.a,i,K .   ,„■,.,  ,.||v   I,,,,,,,, 

""  ^"'"''al-      Mill.   Hh-  .n  u.   uill,   thai    ,,il  n,.„||y  ;,.,„,„,    ,|„.   f,.,,,.,..      Tl,,-   pilis  ,.ivr  a 

•■""'     'I' """""at I„„-„     ,,|-     ,|,..|„,.at„„,.  |,.,tl,.    ,,,    ,|„.    1,1,,,,.    |,„,    ,1     ,|„.    .,.,„„", „„^. 

''"""-    *"    ""■    ^^^-^-      ''■'"■    '--"^    ""■'■   ''an-  ll,.v  ,„„l,.  Il„.  „i„v,„„„|   ,,r  .1,,,,   ii„t,|  at 

"""^'■'     v,l,as,,|     „|„.,|     th,.     l,,,;,,     s|,,„|„.,l  last    ,1    st|.|k,s    ll„.   ,.,„|    ,,t   th,.   ,l,„.k     ul„.„ 

'"■'■""    '"'■•■'   •"■'■'""'   '"■   •""■   ■"'-!   tl""-    "I      tl"-    i...-l.-.ls ,„|o     ,„!,,    |„„.      |„,1K     .|n' 

''"■'"'"'^'"'-  "f^'"  '■>'■■  ■■'-  II"-'"-    ..I  tl.,.  .Inri".ll-I"-Mll,.v,ss.lti,.,iilvi„,,„s,ti.m 

''■'■'>    '■"■^''   *"  '■'""''   ■'    '-"ll"--    a   <■,,,•   uas    I,  I  I„  |„iai  „..,,,.,..  ,.,„,,„.,.,„„,  h.tu,.,.,,  thr  riil- 

I..OM-.      Th..   St,.,,,   ,|,.,.ii„at„„,    ,,t   t|„.    t,-a,.k  ua\   a„,l  ll„.  s|„p-.  ,|..,.k  ,.  „i,.|i,ilai,„.,i  ..v.t 

<-Mal.l,-.l  li„    cais  t,,  ,.„s|,  ,|„u„  „,l|,  |,.a,r„i  a   l„„|o,..   „,„.  ,.,„|   ,,|-  „l,i,.|i   ,.an   1„.  nmvc.l 

'"'■'■'■   '"   ^'"^'^1'    '"'"   tl"     "at,,-.      \,,w   a„,l  „|,   ,„.  .l,,^w,    t,.  .,v  ,,•,.,  „,„.    11,,.   ,|,|T,.,..„,.,.   ,„ 

'■"-''"'■    ""'"-     *"    tl"-    ^IMP     p,!<l,„,-     ,i..M.  l,.v,i    l„|u,.,„    tl„.   t,-acks   „„    la„d   a„d    on 

ll,l\V,l\Val-||s    111  111,.,.    Ill,     ||.,,,.L     vi.,.    .I...,,.     (!,..        1 1     .:..    , 

16  ^:^-,^^^^^.:.. 
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Icr 


""     ""      '■"'"•     '■'''-     l'".^-     -IN,r,.    .HV  ,„.  I;,ls.      u|,„l,     an-     .■.•,, .;,l,l,       ,,f     ,,  ,,  u  n.u' 

'"•""'"""'      '"'"""      nni-urtahl      nulu.iy  llmlv      \, .,„    In  ,J,t    rarv      W  l,,l,     ||,„ 

1"""'^    '"■    "|>|""<'l''    •'li"ivs.       Till..    Ilir  Mix     I,    1,11,, I    uitl,    .,    ,|,,.k    |,„.    |,,,,.„I,..,l., 

Stn.lU    ,,f    Ma..k.,.;,r.        ,„  ,v    lli.-    ,s.,trv.    ,.|  .n.|    l,,s:,ii    ,  I,  l„  „,,,,,  , „„„,.    „„I,mI„i,; 

l.:ik-     M:il„:;;,n     a.i.l     ||i,r.,..     imnuU:     „r.  n     iiii.sir     ,,„„„     ..,,„i     .,     ,,  ,lai,,  aiil     .,,m,... 

M'-n.h,,l  ^^    lli.srniassn.-st,.,l,.n.ft.TI,.-.r  ,;   /„   ,„,/,.    ,1    1,   , I ,    ,,    I,,,., I, I    ,,,„,,, 

I'arlin.h.r  f.-rn.-s.  l,„«..v,T.  ,1.,  ,„.|    |,lv  nnlv  Tli.l.ian.l    Trunk    jJailuav    l,„„|,a„v      ,,„| 

'"■'"'■•"  ""■'■^"■'"-'•"'"•'-^   t,,,„l„aUI,„.al,,|  ,,li,.  ,      ,M,lu.ti,.,l     (ana.iiali     ,n  auiil  a,  t  u  i  i,n. 

""    ""■    '■■N'"'"^'     l-'.U   .    ImiI    „„,    ,i„  ,Ml,,,,K     ,|,au      ll„„      ,.,,a|      M,|,|,l„.      I , 

lurk  ii),.,r.  .•.msI.iil:  J..i.in<'ys.  ,■;,.'!>  in,  ll„,r  l|„     W,  ,1,,,,    1',  nn,v  h  ai,,a   l„|,|-.   .s|,„l,  an 
1...ihI.i-.>ii>   liiails  «M)  or  To   mil.  s   ,|..^^n    II,,'        ,n,,|  l.v   t|„    |;,|||,,|,,.  |;,  „  |„  ,| ,  ,  .,,„|   |.,|',,. 

sh.MV,.     I.akoKri..Us,,ann,,ll„lu,,n   IV.it  j,,,.:,    .^,llua^.      Tl„     1 1  ,„k  ..   Ia,|,  i,    u  il  li    .C 

Slalil.-y  ..11  tlir(aiia.lial|s|,|,    ai„  I  (,.,,,„   ,,,1,  |,„,.   ,,|    ,,,,,|,    ,,,,     |„,„,,.|,,    ,,|,   ,,,    |; 

(H..O.    «l„l.-    I.ak,    OMlann   ,.    1,M,|„,|    „n,i  a„,|     ll„n    t  laris,,,,, ,,  ,1",!,,,  ,,  u     ,,,,,„,    ,|„. 

'^•'■'>     '"'"■■"    (■■l-iH,.    Onlan...    aii,l     ll„  iak,     |,,r    ,  li.l  1 ,  l„,t  „  „,    |,,    ||„.    ,1,,„..|    |.,.,„l-, 

''""     "'      ''■"-•'"  ^t"-     '"     II"      M.I,      n,'     N,  u  ,,1,    tl„     (ana, I, an    s|„„,  .    ||„     |,  ,  ,  v     l,an.ll,n>. 

^'"K-     ""      "^'     J"'""',^      ^■■'•■-     r.,:     ,,,,!,..  a    ,,.n,|.|,l.     , s,M nl    ,.|    l.,-,oi.    1,,,,^    ,,"f 

111.     I,n>    .-M^ai:..!   ,.n    ll,i,  .,  ,m,  ,  .   (,„l.,n.,  |,„|    ,„   a    smj,     l,,|,.      {„    tin,    ,,„la,„.,     ll,- 

•^"'    '■   '-  •■'   l'^"-'"'''l"iv   !,,„    ,sa,n|,|,    ,,!   Il„  I,  ,,A    .a\..a   l;a,il  ,,|   -J  I  |   ,,,,|,  ..   .ni,  ,    ,.ll„r 

■^ I'.'"   l"Hlt     inann,      ,a,lua\.       .M„.     has  u  ,m      ||„.     hi,  1     u 1     |,a\,      I,,     l„      ,.,,,,,,1 

""   "^"■■'"    '■"- '    •■'"■   f"'.    ■'    I". t  a,,.nn,|    ll„     1 1    ,,!■    ,|„.    |,,k,,    ,,,„|    ,„,,., 

•'•     '"'•     •""'     '''!■"'     "'     -"     l"l.    'l>-.iu,n,.  (ana,la    M.   Ill,     Niagara   Inml,,,       a,l,l„ur 

'■■'    '"'    "'     "•''"■    "'""    '""'■'i-      >l"l    '■•  -f  --'Tn  n„l,..  |,a.s..nurr  s,iM,.,      I„,u. 

"^'■'    ll"""-l'""l     '"    '"'■    r,,.,.t,,.,l„a,.    an.l  ,^,r   k   „.n„ul,al    h,:,\v.   ,,.   n,an^    u,   ,I||a 

""    '   '- ''^"''■'    '■>     "..l"li-l,l    l.iilk-  Ani.iiran.   hav,    ,stal,|,.la,l   Mi,nn'„i    l„,n„'. 

'"■"'"■    "'"'■     '"  '     '"'"    -"'"^    •""!    'iii..in,s  ,,n    ll„     (ana.liaii    .li,.i,     ,,|    H,,.    hik,       ul,il,- 

'"'     ^"l'"""ll-^     |".^wi|„|    I,,   .,,„,.,.    a    .|""l  111.     .Nrur> hail,,,     has    ,r,,„n     v,iv     a|.- 

"'    '•    '^""'^  I'"    ' '•      II"'  'i.rk  Is  a   n,i„ia  |„,,ial,K.    this    \ .  ss,  |    l„in^    ahl,.    I.i'.arrv 

*""     '■■"^''■'^     -I'ln,^     u,lh    ,K    h.nr    s,  N    ,.|  j.iMHl  m,  1  ia  n,ak,  1  s. 


HOW     l-.NOIM.S     AM)     TRAINS     AKI       TR  ANSl'OKTI,  1)     INTA 


iiii 


THK    STKAM     SHOVKI.,     THK     KAll.WAV     HUILUIKS      MOST    Sl-.K  VICKAIM.K     TOOl, 

F«w   devices   have   laclua.ed  and  rx|n.d.t.-d   railway  lonsumljon  so  mmh  a»  the  stram  n.ivw 

which  IS  capable  ul  tcniovinK  three  or  more  tons  »f  spoil  at  a  lime 


Till-      SThAM     SHOVKL     F.MPTYINO     ITS    CAPACIOUS     MuurillUI.     INTO     THK     BAIIAM      WAGONS. 


The  Railway  Builders'  Heavy 
Artillery— I 

THi:     STKAM     SHOVKI  .     THl:     PLOUGH.     THK     GKADKK       AND     DRACi-LlNK     KXCAVATOR 

N'     llir     iarl\      iIm\n     iiT     r;iil\\a>  and  I'.icihlati    i  \ca\  al  ihl'.  t  |-:iiis|i(.rt  lUi,'.  ami 

l.iiildiiiLr  th,'  l(,n|s  ,  iii|.ii.\(<l  Ini  (lurn|iiMi:  tlir  ■■  s|„,il.'        '\laiiiial  laliiHir  uilh 

lasliKiiiiiii.'   the     |.i  rriiarii  III    \\a\  wliiti'    nun    l^    |irc.\  (  i  lnalK     i\|miim\(.    and 

._^  "iv  lidtli  piniutiM- m  chai-acti  I-  undi  r    llic    mnst     la\ alii,     .■..ndil  ion-,    is 

kJ^^^      and     Inintrd     ni     \aii.t\,       Tliv  nlativ.iy  sImu,       Had   tin    uixditnc  fa(ailty 

I'l'k,    ^hi.v.l.   ami    u  h.  ,  lliainiu  li.m     lacknii.'.     and     rdianc.      |ilaccd     upon 

'^*\     "'!■'■    |>iacti(ali\     III,     only    nri-  Hi,-      pi.^k.      s|i,,\,i.      ami      u  In  ,  iliairou .     .".O 

I'liinrnK    a\ailaM.     ami    lis., I.       'I'li,  \     uriv  p.  r    edit,    of    llir    lailuavs    nou     <  iicnvhn;,' 

ad(<|iialr    for   Ih,-    Inm.    lait    as    Ih,     railuav  Ihc     ijIoIm-     uoiiM     lia\r     ivmannd     \(l     on 

'■  '-^iimlil     on,"    ami    each    c-oinilrv     m    liirn  pap,  r.       In     micIi     ,  nh  |-piis<  n     as     Hi,      pm- 

f''l    ■'     \iiinn    lo    Ihc    railway    mania,    llir  \  iMon    of     railua\     t  raiispoitalion    laialilns 

pace    liicaim     so    |iol    that    thr  conv  ml  lonal  llir   lahoiir   prolilrni   vwx   is   aciilc'.    a,   niiicli 

""'li'"!-^     "f     linildini.'     IIk      s|,,l     liii.'liwa\  ill   ii,  w    as    m    s.ltlcd    coiinl  rics, 
l""^"l    l"t:ili\     inipraclicahlr.  .\iiion!.'  tlit-  woml.ifui  drvics  uliicli  have 

Iliixmions    mimls   at    onrr   s,  I    to    uoik    lo  hern   cvolvid   lo   assist    the     railuax    Iniildrr, 

•.:•,■■.;-,;•     .•;;:■;■:;.:.•;::-;:     ■.\\.\,\\.\\\^\  .     t..    >\j.,,ii;,  iii,    sitaiii   siioMi   siands    pic  rniinrnt .       ,\p- 


t;i 


a 


.DKKS 


HANDIKST    TOOL 


ll^^lToi^O 


I2h  \i\l\W\\     \V().M)|;KS    OI-     nil-     WORM) 


P'li''  iill\  lli!^  iiM  liil  iiii|,l,  ni,  lit  1^  III  Hiili.il 
"I'-i"-  t  '  il;Miii\  111  i\.  |iM'!iili\,  l.inii  ii 
"■!■'    ■'    ri mil      ,   11,111.    ciiniiii  i-iiil;     ;i     \  .  i  I  ir:il 

'"'ll'i'-      ' •      I'lilliW      (li.ilii      ami      Ml      II 

'""1^'  I-  "I-  -Ih.\.  i.  niiiiinl.,1  P|,iii,  ,,ri  milin- 
:n\  railway  tni,  is  mi  iiii|,|m\  i, all, hi  |iiii,  |\ 
■111(1     -iiiiiily.       Siiir.      liiiisi      ,|a\  ,.     liiuM  \,  ,.. 

'Ii''    i:ii|.l'iiii  hi    lia-   Miiilrria.il,    a    \i ii  ilul 

'I'  \'  l"l" !■   '"'til   111  si,,    ami  caiia,  il\  .    |,ir 

'  '■'■  i'iir|i,)M'  1,1  ,-lii  a|i,  iiiiia  all, I  ,  \|ir,ii(  ma 
,li:.'L:mi^    ii|,i  rai  imis. 

Til,  -,■   t..,.U    l,,|i,m    II,,.   s.uii,'    I, ma, I    |,rii, 
'i|'i'-     "f     'I'M-n     III,      ulii.li      sviiilil     ,,\,r, 

tl|,,lli;ll       oll\  liipsix        III,    \        ,i|||,    1 


Ihe  Sli'am 
SIio\el. 


in     ildails.        'I'liii,     a     ,|,-, 


ri|. 


Il"ll      ,,f      i.lli'      liia\-      llr      s.ilil      I,, 
■'I'l'ly     lil-i'.li|l\'     t,i     tlir     uiiiil,      rlas.     1,1     11,1s 

llll|,lrllli  at.        'I'll,'       ,  1,  III,  iits       , |,||s,        111, 

carrviii;,'    Irm-k.    mi    N^imli    tli,     st,aiii    npii 

atiiii;    mail, I     is    i ml,,!,    a    I n    ,,r    |ii,. 

""  '•li"\'  !  1M"|„  r,  uirnli  III  r,  alit\  is  a 
iiuaf  liui'kit.  and  tlir  imaiis  lur  niHiatiiia 
tlir    ..atLr. 

In  the  iai-a,  st  ,iml  ni<.st  |.,i\v,  iTiil  t\  |i.  s 
111,-  |ii.iiit  is  imiiiiitr,!  iipiin  .1  li.iia.  t\M,  li.iii- 
wliril,,!  liiiMi,  ,...,,.  \vliicli  c'.iniis  III,  \\|i,,i, 
"f  ""  |H'U(  r  i;.  iirraliiiL:  ami  i,|ii  r.itina 
plant,  til,  ni.acliim  thus  l„  in^  s,  1|  ,,,ii|,.|n,,  ,| 
"ii'l    •■'''I'     t'l    ili>    ,M  rxtliiiiM    ,  XI-,  |it    |,i,,|„  1 

''-'  "•      <  I'll  t^.     It     may     \m  lali    any  tiling; 

fi"in  III  ti,  1(1(1  t,.iis  11,  ui.ikin-  nniir. 
I'll,'  liii,\  Ills  s|ii,\,  1,  ul,i,li  l,..|s  afhiiM  ,1  a 
"'irld  ui,|,  n|nilati,.n,  and  uliir,'i  i,  m 
\,  i>   ( At,  nsiv,    lis,    in  all  til,    ti\,    iMHitni,  nts. 

1^    l\|ii<al    (,r    its    .lass.       It    IS    a    | ,|,  ,■,„,, 

ni.u-liin,,     .1(1,1     .iltiiminli     Iliad,.     Ill    ,.,     „|,|,. 
van,  ty    ,,f    st\i,  s.    ti,,-    t\|i.     n,  ,,,  lalK     , m 
1''".^'''      i'"('      cailu.iv       l.iiiidina      ,,|„rati,ins 
(viiiL'is    l„tu,,n    7,)    an, I     Ml    ti.ns    hiJi    ,i 
liiak,  t    i,f  ■_' I   riiliir   \  ,.ir,|s  iM|ia(  it\ . 

'I'll,  s,.  sli,,\,  Is  11,1.  ■M,,,,,  t,M|.ks  ,,f  staml.iid 
j::iiia,',  a  sliiirt  I,  natli  li  :i,-  i.nd  di.un  |,,r 
•li'ii'  .HiNininiiMliti,,!!  Ill  til,  iiittina  ,,r 
''•'ll---t  I'd.  ^VIl-n  til,-  i.irtli  lias  l„  ,  n 
'■'  mi'V  ,1  I,,  til,  limit  ,,f  til,  s|i,,\,  I'.,  ,,  .,,.|, 
f'"lii  •!"■  fcnt  (  ml  ,.f  ill,  tra.k.  til,  rails 
!),  iiiml   ,ir,-   •  ik,  n   ii|,  ami    i,  lai,l    in   fi,,ii!. 

'I'll'       s||,,\,  I      Its,  II      Is     sUI\,  11,  ,1     |,|„,||     II,, 


'  li'l  "I   a   1""'.^    Im  ,1111.   kmiun  as   th,    '    ,li|,|„  r 
liaiali,  ,"   \vim-li    \,   ,miii,  ,|    ,i|    ,i    |„,||,|    .iKlhI 

li'ill    y^.i\     M|i   til,     I 111.    ami    111    sm-li   a    \i  a  \ 

lliat  it  max  sjiil,  |,\  s|,,|,  .J,  :ii,||a  |„  |\v,  ,  I, 
^ni'l'  V    s,,    as    I,,    ,  iiaM,      Ha     ,ii|,|„  ,■    l,am!l, 

I"    '"^    si,, 1,1,   ,1,   ,1    ,,,.    i,   ,,^||,,    I,,   ,|     \M|1,||,    III,,, Is 

I"  ■><■<■ Midat,     III,     l)m.k,  I    I,,    III,     r,  aril   ,.t" 

111,     Wfvl.      Til,     ii|,i,.  I    ,  nd  ,,!    II       s|„,\,  1    Is 
'■"iim  I'll  ,1    III    ,li,iiii    ,.i     \Mr,     r,,|„  s.    ulii,-li. 
jiassiiia  <,\,  r  |.iiii,  \s  at  til,   ,  n,|  ,,!  Hi,.  I„.,,im. 
■ind  .-.   I'lind   sii,  ;i\ ,  s  III, Hint,  ,1  mi   t  li,.  i-ari\ 
ini:  trucks.  ,  naM,  s  Hi,    l,ii,k,  t  t,.  Ii,    l,,u,  r,  ,1 

"1'    ll'ilsl,  ,1.         'I'll,     ,   111  I  it  V    slliiv  ,   I    Is    s\\  nia    1,1 1 1 

ami  li.u,  I,, I  I,,  III,  l„,t|,,||,  ,.|  II, ,  I,;,,, I,.  .,,,,1 
""11  'i.\  (II,  alls  (if  lii.iiiis  ,,r  win  r,,|i,s  is 
imlKii  np  til,  s|,,|„  t,i  til,  t,i|>.  tin  dipp,  r 
liandl,'  ki.piii-  til,  s|i,,\,|  „,||  |,i,ss(,l 
au'adist  tia  siirla,(.  s( ,  Hiat  ii\  Hi,  tunc 
'la     ^li"\,  I    has    i,.ni|,l,  I,  ,1   th,     I,  nafli   (,|'   its 

upward    tra\(  I    it    is    lilhd    uith    •_'(    ,,,■    ,., 

(iliac  yards  ,,f  s|,(,il.  ac,(,rdinj_r  |,,  ||,,. 
1  .ipacdy  f,f  Hi,.  I.iick,  t.  The  iipp( c  (dac  ,,f 
th(  laick,  t.  ,,n  tli(  side  \(.li(  ic  it  cdiiKs  into 
cdiit.act  uitii  the  s(,i|.  Is  tltt,i|  with  niassivc 
t(  (  th.  \\lii(li.  as  till  s|i,,\(  I  is  scraped  up 
111,  li.ink.  diL'  ami  t,.ir  up  th,  spoil,  which 
falls  int.,  the  ni,.i,th  i.f  th,  laiekit.  The 
l"a'l.  "(Ill  Hi,  t,  ,  Hi  pdintini;  iijiwards,  is 
th,  (I  swiiiia  1,111(1, 1,  until  the  hiinc  iiKiiithl'iil 
"f    '  aith    Is    o\(  r    the    liallast    watcn.    \\  la  n 

the  hiiiai  (I  lidtti. I   Hi,    l,iick(  I    Is  ,i|i(  md. 

ami  tli(    c(, lit.  Ills  tall  mt,,  th,    u.iitiiiL.i  truck. 

In    '-('ine    ii|staiic(s    it     is    ,,ii|y     th,-    |,,..:j,| 

I" I    \Oncli    can    lie    s\mii,_'    round    uitlmi 

'■'  itain  limits  to  (liable  the  spoil  to  lie 
'Ininp,  d.  hilt  111  otlar  cas,  s  the  .iitin 
m'lh.inism  is  moiint,,!  iip,,ii  a  tnrntalilc.  s,, 
as  t"  (  iialil,  tla  uliol,  to  li,'  rotat(  ,|,  a  (  ir- 
ciikir  track,  cair\inL'  small  rollers.  In  ina  laid 
up(,ii  th,    i|,,k  of  tie    truck  h,r  this  piir|,osc. 

\Vli(  11    ,1    111  \v     iMihia\     Is    to    l,e    limit    the 
^liaiti    sli,,\,|    coiiim,  m,  s    op(  rations    nnht 
.i"a\  .  iiiih  ss  .1  eiittiiia  Is  to  li( 
in.ide    on    the    si,|,     of    .-i    lull.     The 
A    t.niporary   track    ,.   laid    t,,     ^■J^""^""«h " 
"ic     Mil,     of    III,     location    hue 
I"  ca'r\    Hi,     tr,iiii   of    hallat    -.v.iaons.      The 
■-li  ain  s|io\(  I  tra.k  is  laid  upon  the  location. 


nil-     RAILWAY      Bl  ILDHRS'    HI- A\  ^     ARTILLI.K^        ^7 


I 


ami  Ihr  nn|il(  IN.  iil  ciii\'  ■-  "lial   is  Urmun  in 
raiUsav    liiiildc  i"-'  p.-iil.-ini'.    as  a  "'  tlioniiiMli 
,.,il.       It    (liHs    it,    v.av   ilu'Aii    ti.   th.'    |il.'!|..! 
I,  \-,  I.  s\Mii'^iii;;  iniincl  its  lnuki  I    \ulli  .  \i  i\ 

,,l,,lllllllll    in   (|||MI|>    ll  ■     II  \'  il    ■  allll    lllli> 

III,      llllrk,    alMli-sl,|,  . 

Wh,  II     IIh      s|i,,\,I     has     ciiiiiiili  !■  (I     lliis 
■■  lliiildil.jh   ■'     Clll      ll      Is     liarkc  il     (Mil     111      I  \\r 
liriicli.      'I'Im'    I'allasl     \\a;;nns    al'(     nii\\     lull 
iipiiii     a     hack     lalil     llin>iii;li     lliis 
ciilliiiM.   Ill,     sli,,\il    making    ,lnMs 
||ir,,iiL;li   III,     liank   liis|    mi  cii,    ami 

III,  II  ,,|;  tJK  ,,|||,  r  sill,  (if  llic 
•■  I  |i,ir,iiiMli  ■■  lait,  iiiilil  III,  i\ia\  a- 
1 1,111  lia^  III  ,11  ,i|i,  II,  ,1  "III  1,1  III,' 
<l,  sinli,  ,1  \\  1,11  ll.  li  a  \ ,  I  >■  ,K  ,  |1  Illt 
has  1,1  ll,'  nia,l(  IhimiLlh  I  h,'  liiiiii|i 
in  (.1>I(  I-  111  u<l  il""n  t"  til,  |il,ill,,l 
|,\,|  lor  Ih,  Inii.  til,'  shiivil  will 
iiiakr  hMi  (ir  iiiiii'i-  III  iirliis  thiiiULili 
III,-  liiiiii|i  at  ilhlVriiit  l,\r|s,  niilil 
tin  ri(|iilsiti'  depth  has  been 
!(  ached. 

Tlu'  iiitriMliietiiiii  iif  tlie  hea\v 
|i,i\\eiliil  s|,ain  s|i,i\,l  lias  nut 
lailed  t(i  liilluiaiee  the  d,sii;ii  and 
ea|ia(at\  ,il  Ih,-  \\aL;iiiis  einiilnxed 
hir  til,'  |-,iiiii\al  111'  the  iNea\at<'d 
iiiatenal.  Th,'  liii\  nari-(i\v-uaiii;'e 
uau;iin  (if  alimil  I-  eiiliie  yards" 
eapaials  is  iint  ,  Hieient  or  eeii- 
niiiiiieal  \\li,ii  UdikiiiL'  ill  ednjiinetidii 
with  a  liiii  s|,aiii  iia\\y,  s,i  lai'L;('l' 
anil  ni(ire  ea|iaci,ius  trucks  lia\,'  lucn 
e\(il\i'd  for  Wdi'kiii'i  (111  a  t('iii|i(ii'aiy 
standard  t;aii;;('  track.  'I'hes,-  cais  an 
|ii',i\id,il  with  siilcs.  Iiiit  11,1  I'lids.  Moards 
an  laid  aciuss  tlic  c.-ips.  Iidlh  nil  lliidr  and 
si(l(s.  Ii(t\\(('n  siice( cdiiif  trucks,  sd  that 
tli(  Irani  n  s( mlih  s  dn,  loiiu'  cdnlinudus 
wddihn  tniieli  (in  wIkiK.  'I'hiis  a  laih  n 
liallast  train  nia\  (asily  i'(|ir(s,nt  a  cdii- 
tiniMiiis  liili;,'  df  (aith  1(1(1  In  l.'id  \ards  in 
l(  until,  'riicse  ears  arc  ,  iii|ilicd  in  a  s|i,i'ial 
niann,  r,  as  d,serili(,l  lal,  r.  ( )r  the  \,  Inch  s 
iiia\  lie  df  III,  .'uildiiial  le  (hiiii|i  t  \  |ie.  cajialil, 
(if  carr\  ini:  Hi  eiiliic  yards  df  (ailh.  winch 
Is     disehari;,  ll      tlirdiiL;li      Imltdni  -  d|i(  iiiiii,' 


(Iddis.  Id  sicnr,'  ,'\-,  ri  distrilait  nm  df  the 
sjidil  wh,  n  liinldin^;  ii|i  an  i  niliankna  nt 
Id. ill   '1    liinli,  r   In  sll,  . 

Wh,  n  Ih,  s|,  am  slid\',  I  liisl  \\as  intid- 
(hic(,l  its  a|i|ilical  idii  \\as  hniit(il  Id  i  \- 
ea\alni'_:     sihIi     nial,rial     as    ela\s,     nravel. 

s,in,l.  (  le..  elassili(  ,1  'j i  In  I',-|1I>  as    ■  cdiiii i." 

As  the  |idW,  1'.  sir,  iiLith.  all, I  e.ilia,  it\  nl  the 
Iddl    x^as   iiicn  ascij   il    was   tnilud    to   lis,  fnl 


Ml.CIIAMCAl,     SnOVI  I,     WORKING     IN      A     TUNNKI, 
AND     IJKIVl-.N      KV     COMHRKSSKl)     AIK 


aecdinil  in  ediilK-etidii  with  tiic  reind\al  of 
1  nth  associated  with  stdiiis  df  small  si'/.e, 
which  is  jcncrallv  rati-d  as  "'  Iddsc  idek."" 
IJiit  when  railway  cdnsti-net  mn  was  eaiiiid 
intd  the  iiKinntains.  where  the  Imildii's 
«,r,'  hic((l  with  d( Use  hard  ruck  which 
had  Id  ll,'  liriinuht  diiwn  li\  e\|il,isi\  cs. 
It  \\as  fdiinil  lis,  I,  ss.  sine,  Iiiilic  liniildci's 
dill  and  tu,i  lulls  111  wiiirht  had  t,i  lie 
ni(i\('d.  Manual  handlini:  was  shiw  anil 
e\|i(  nsi\ ,'. 

.\c,'(ir(lini:K  .  a  fri<'ii,l  ,if  niiiie.  who  had 
secured  tin  cintracts  ha-  Imildini,'  a  traiis- 
cdnliniiital  railwa'  i  liniiiiih  (litlienit  iiidim- 
tanidus  cdiintri.  ciidcaN oiircd  In  ada|it  diii' 
dl  his  sicaiii  .hdV(  Is  Id  th,  task.  ISiit  the 
c\|ici'iiii,  nt   \  as  a  dismal  failure;    tin    tool 


IJ" 


K\ll.\\\^      \\()M)I:KS    oI     nil      WOHl.l) 


lll'ciki     .liiWIi    lin<l<   I'    111''    ^Ir.llll    cif    mii.i|iiIIl:    U|i  ».i->     CJIIIciI     IIh-mIIliIi     lllr     IIIMlllil.illi-,     III     f.ir 

1;iIl;i     i.ii.'l;i  il   .iihI    111  :i  \  \     |i|i  c'c  ^   111    I  lie    1 1  i.k  \i     ■■     I  HIP      I  li:i!i      i'.\<      cniil  i:i(l  nr     I  \ .  r     I  ml 

(nllMli.'.il      III;. I      ll      r..llhl     Im       iikmI.       Io     lllilll         .  I  M  I  l<   I  |  i.  I  U  .  { .    .illl -Il    il      vv,'|.    IIiimii^Ii    ,|,|im' 

till-.  I -III  ^■.  111   w  Ml  k.  In    111  -'  il  I  >ii.    1.1   III.    vti;iin  l.;ii'.l    I'.H'k    III.'    IV  1 1.  '1 1     w  :i\  . 

s|i..\  .   1     lll;llllll:il    I  Ml  .    1^     I.  I    ll.   -Ijll     llllll           III.  Hi-  'I'll.       W  HI  k     I  III   -.1      -.|ni\  .   U     Will     Ll  i    I      I  I  in  11 1 L' 1 1 

liliw  I   ll  III    I  II.  i|.        >ii|lli     llliilll  ll^    «  I   r.     I  nil  I  I  III  .1  \v  In   II        I  111'       I'lilldil  imiN       ill'c        l':i\  iilir;l  111.         Is 


1  HI-,      bliAM      SHOVII.      I'l  (JUi  .Hi\i.  liS      \V"AN        iliKOIi.H      A      I.IIH      CUV. 

ill     -..iUihl;     tin      |iiciiliar    (lilliriill  h  ^     wlmli  iiiiia/iiiLi.      A     _ '.     ciiliir     \  :\vi\     ili|i|iir     \\ill 

aiiis.  .     lull     at     la~l     an    i  \|  n  i  inn  iil  al    s|iii\il  -kill     '.'.DIIK    riiliir    \aliK    nf    "  n  iiiiii  n  m  "'    in 

vva--  ili-|iali-li(  (I   111  tin     limil    ami   ■-nlinnl  I ,  .1  a    -.ini:!!'    Id  liniii-    wnikinn    ila\.    ami    ni    iiiic 

III     tin      li-l.      'I'lii      liiicki  I      \sas     I.I     Miiall  .  aM' un   ll  llllll  ii\  ir  T.').(MM1  lailiir  yards  >■  ill- 

(■a|iai-il\,    ami   alllnmnli    ilila\s   arnsi    imiii;.'  niii\iil    in    a    inniilli.    NMnkiiin'    1(1  Imnr    day 

til    linakdii"  n~.    till     niarlinir    did     its    NMnk  sliiits    miU.    iml  \v  it  listalidinn    tin     fart     that 

ril'i  rt  i\  1  l\  ,       It    la  ill  d   mil  llllll  1 1  111  I  \    null  I  \  I  mil'    \m.i  kiiii:  da\  s  w  i  !■,■  Insl   I  lirniinji    mi  mil 

hicaiisi     1      was    iiisnilirii  niK     i.i.vMI'Inl    and  iiila\~.       Ill      fait,     tin       wuikliiL.'      s|i.,i|      is 

liia\\.      Till    rail'.\a\    I  n  I  ili  |i  1'.  In  i\M  \  rr.  "a  \  i  ;jii\rrmi|    \  i  i'\    a  |i|  n  i  cia  I  il  \     li\     tin     ii|iiil\ 

an      iii'dir     mi      lln       si„.|      t,.|'      hall   a  ili  i/,i  n  \utli      vvliirli      tin'      liallasi       liailis       ran       In 

s|ii  .\  I  Is   Im'   ii.i-kvMii'k    ll    t  111'  lii'sinnrrs   vM.iild  inai'sliaili  d    a  li  inLjsiili'.     sn      i  hal     I  lir    iii|ipi'i 

i.ndiilaki      til    n|\i      llllll    a     :i '.     riiliii'     \aiils  ran    |iiirsni'    its    n  n  .in  t  mn  ms   ssvninn:^!    with- 

liiiikil.       Till      milii'     was    Inllilliil.     and     li\  mil     limiliami.       Takiii     nil     tin      aMiani      a 

till     aid   111    lliusi     liia\\     wrapmis    tin     I  rai  k  snmli      slmxil.     riiinninn     a    rvrw     <i\    alimil 


Till-     KAIIAVA^      lU  II.I)1:RS'    HI- W  ^     AKTILM-K^        lo 


>"-\''ll"    III!  II    (m    ;|M.  II    I    t.,    ,i||     l-,,|iii|v  Will      |i(,smI,|\       111,1      llllnll^li      \  I  |m  | , ,     cMlhllV 

III'   llN.     "ill     ■ll^pl.lr.       Itnlll     .-,1111     I.,     i; II  \,,l,|     (il      1-,,,|,K,     tl,,       VMIMJil     :il|i|     cIlllH   |l-loU> 

l"iliii'-;    l'\     li.iii'l.    winic    ..III  n    il     \Mli    .■..!..  ,.r      till,      iiii|.l.  111.  Ill      iiiiht;.!.'      ;iL;:iiii-t      iK 

VMIIi      \V..|k      Wlllfll     ...lllil      II, >|       Im       .-iin,,!     ,,ll|  ,|l.|,-||,'|i         I,,       III,        ;|,|\;|||,-,.      m  ,■;  | ,  j  |  , ,,_,       ,-.||||||,. 

I'\    iii.iiiii.;!   I  ir,.i  I.   iiiKJ,  f  :ri\    (H.-iiiiisl^iiic, -..  iiwium    i,,    |||,     ,|i|liriill  i.  s    i.|     I  r,i  ii^i.i  .1 1  ;i  1 1,  .ii. 

II"   iii;ill.|-    lii.\\    iii.iiix    111,11    iniL'lil    I.I    ;i\jil-  A     \mii^IiI     (.1     I.,  I\m,ii     7(1    ;iiiil    SO     h.ii,     i^ 

•il'l-    l"i'    Hi,     |.iii|.,.-.,  .  11. .t      lii:litl>      Ii.iImII.iI      i,\,i      iumo,,|      n.iii^li 

'I'll.'    ^:l\lll'^     lll.ll     .■■■111     I),      ill',cl,i|     li\     111,  cilllll  l\  . 

Ill  ili^.ilhiiM.r  I  lii^l.  Mill  ^Ii,,\ ,  I  i>  I  n  III,  iiiliiii-.  As   il    nil,',    iiiiilc  r   smli    ,  .  .iidil  i,  .n^,    wh,  n 


THI-,     GKADl.K     AT     WORK 

This    ■■ti.<jr'    1^    worked    hv    animjl   power,   the   horses   or    ni    les    h,,ih    pulling   ami 

pushiili;    11    iilont;.      The   sp,,il   is   ilischa.ncj    imu   ihe   waRon   alonusiiic. 

^VIlli,■  III, c.sl  1,1  ,,|i,niti,.ii  ii;,|iir;ill\   XiiiHs      Ihr   sl.iiiii    iiawN    cilllll. ,1     l,r    l)r,,iiu|i|     ,,,,. 
^"■'"'■''"'-    '"    '"'■'I    'I'll. hli,, lis      III,.   ,   ,s|    ,,r      nllirr   ami    l,:jlit,'r   appliance  s    aiv    ms,,|    |,,r 

''"'      •""'      '■''"""■       >'"      ""■     •iVrlao,.     ,1       Ulll        til,     tllnr  l„ll|o.        ()ll,.,,n||,s,.  islli,     |,|,,|,o||. 

'"■■'''''■   •'   '■"nli;Mt..i-   I,.   uiHl.ilak,    a    j,,h  ,,l  win,-!,    is    \ ,  i  y    liaii.lv    lur    culliiin.    ,,|T    tlu 

'^"-''    'l'"""^'"ii-    ^il     li"iii    '.III.    I,,    Is.    |„|.  Iiips  ,,r  ,,l,st,ii,.t,Mu  |,i,„i|,s.      It   is  sniiilanii 

'■"'"'■    '■"■''•      '''I"     '"'I    '■"nsiiii!|,(i,„i    raii.j.s  ,|,s|oii    I,,   (|„.   ai.;n..iiltiiial    ii,i|)|,.ni,.|it.   ami 

iiji  I"  al... lit   •_'.-.  i-ut..  .111,1  In. Ill  SO(Mm  l.OOO  is     lialHJI,.!     in     ll„.    saiii,-     «ay     l.\      Ih.is.s. 

-•'"""^    "'     "•''"'  l"i'    1"  lii'iii-  u..ikiiio   ,|a\.  Thr    li.p    ,.l    111,.    Iiiinip    Is    ..III'  lip.'  an,!    III,. 

•^'   ""    "•'""    ''111-    It   is  ii,.|  alua\s  pi.ssihlr  clispLi,-,  ,|     ,allli     is     piis|„,i     ,,v,|.     IIh-    ,,|n,. 

'"    '""'-    ""     ^''•11"    -h<nr\    11,1,,   a,.tM,ii,    no  I,,  roll  (|..u,i  II,,.  sl,,p,  s.      Win!,,  thr  s\sl,  m 

iiialirr    li,.«     iirii.iillv     il     nia>     I.,     r,.,|uir:  ,  1.  iss|,,u.    it    i,   a    s,  rx  i,,  ,||,|,.    iiiakrshilt'  mit  il 

•'^""'-    "'■''    •■'    '"^    ralluav     lili.liilaklii.j    will  th,.    m,,,,.    p,,-,v,.|  liil    ,,i,  cliaiiK.al    tm.l    laii    I., 

I^f    attack,,!    at    lu.ntx-    ,.r   tliirtv    ilitf,  i,  nl  l,|.,.i,o|il    ,,p.  ami    it    is   fairly   .tlici.nt    wli,  n 

piHiits    siiiii,|t,.|,i,ni„|\     ,,\,,.    a     (lislan,.,.    of  uoikiiio  up.  .ii  a  coiiliii,  ,1  an  a.      Th,.  sciap,! 

'""  '"■   '■'"  1""'^   l">oii,l   III,    lailluail.   aihl  is  anot  h,  i-  tool  uhicli  is  i ,  ,|iiisiti,,i„.,l  iiikI..]- 
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K\ll.\\\>      \N(»M)i;i<S    Ol-     nil-     WORLD 


~Miiii,ir    loiiilil  mils.       I>i;i\\ii    li\     ;i    l.jiii    I.I  .iiiiil  III  r  (  III-  '  \    \  I  hull    l;ikiiiL;  lis  |ihiii  .     'I'jic 

aiiiiiLiU    it     sri;i|>.  s    ii|i    llii     siiir;iii     III     llii-  i:r:iili  I-     is     wmkiil     li\     iiiiiiii.il     |)iiuii'.     tin- 

l;ii'uiiiI.   ^iiiiI    till    iii;il,ii:il    lliiis    riiiii.\.i|    is  Imisis   or    nmli  s   Imtli    |iuIIiiil:    ^niil    |iiis|iiiil; 

'lilliitiil     ;iinl     lliiiUMi     III     mil      shli  .       'I'lii-  llir    1 1  ii  il .        \s    ni;ili\     lis     T.'     ill     Hi    aiillii.ils 

iiiijili  1 1.      liiiwiMV.      rail      III       iisiil     uiiK  will    III'    liili-liiil   til  a    siiiojr   iiii|  iliiiii  lit ,    ami 

N^IhIT       till'       siill      Is      SI, It      allil      r,|sl|\-      Uiilk'  tllr\      mill  lllllr     tlir     lislliss     llalll|l     ll|>     alul 

ilil'.  liiiwii     111,      ciitliii^     until     ihr     pliiltid     iivil 

'I'll.     'J  radii-    \mII    iI K-li    1,1     till     \Mirk  fi  t  t  li.    Inn-  lias  li.iii  uann-ii.      Tins  is  alimit 

niiliiiaiiK    iHiii.iniril    li\     till-   strain   slii,\il.  tin-  hanlist    task   that   rail   In    iiii|insiii   njiiiii 

Tins     i-iiin|irisrs     a     small      |iIiiiil:I'.     rannii  Imisillish     m     i-ail\\a\     IiiiiMiiil'    ii)ii  rat  mils, 

ill       a       liL;lit       small       lianii-.         |-'ii,m       cm  ami    i,iil\    tin-   stniii^n  st    ami    must   rinliiriiiL.' 

-nil        iisis.      at       an       aliuin      nl       alioiit        t-a  an ils   can    In-   ,  ni|  ili  i\  nl.    "Iilli     .  \  i  n    tln-\- 

'k-iv.  s,      a       -lii.it       Imlil       latin-.-       I in.  fall     In     uillistaml     tin      l'i  inlliiiLr     fi>r     vi  ry 

ai-miml    wlin-li    Ii.imIs    a    n.nl  iiiin  iiis    li,lt    i.f  Ihiil:     \^illii)ut     a     rliaiit;'      tn    lit^litir     umk. 

-mall    I. II, -kits.       \s    tills,     kill.  I-    I., mill    lli.-  'I'll.      mill.-    a|i|i.  ais    tii    li.-     Ii.lt.r    alilr     tn 

l.'^^.r     I I     ..I     til.      I Ill     lli,\     ar.      till,  il  t..|iiat,     tin-    i\ai-lim_r    task    tliaii    tin-    Imrsr, 

"llll     till      sjiiill     rut     ll|.     Ii\      tin-     pliMluli,     ami  ami    (i  His,  ,  1 1  n  I  it  I  \      Is    iisrij     liir    |ii-i  li-rmcr. 
Ill-  II     l|-a\.|     a|..mj     tin      ii|,|i.  |-     -i,l.      .,1'     tli.  Dunn-    Ih.     |,,is|    f,  \\     \.,-ii-s    a    in w    lna\_\- 

I -       111     r.'imilim^     111.      ii|i|> st     I t  t....|.  kin.wii  as  Ihr  ■■  Drau-I.iiir  '■  ( A(-a\ati.r. 

"I      th.      iaihl.  I-     tin       l.iirkits     a  r,     i-.-i  psi/,  ,i.  jms    l.i,n     In-ini-jht     i\tiiisi\il\     mtn    si-r\  in- 

ami    th'ii     i-i, III.  Ills    s|n,|     ml,,    ,,    ,-.,  |i.irii  ,iis  li,i-  laih-.  ,i\    Iniililm-.       Il    has  |  ir.  i\  ril  i  \i-i-|i 

li.iN    Ma;    .11.    uhn  II.   ih-avM,    l,\     In  ,i  si  s.   ki  .  |.s  tn.iiall\      iis.lnl     |,.i      r.-iisimj     rmliankiiiilit  s. 

I'-"-.     VMlhlln     .jlail.  r.      \\  li.  ii    I  h.     u  a-,  ni    is  u,.|kinLI     IM     hallast     pit-,     ami      tnr     making' 

iill..i     li     .iiav>-     ill    .,11.     -nil.    in    |..iiini     ..i  rni ,  1  iiiiniLili   -^lili    ami  wall  r-iiiL'.^i  li  L'rmimi. 


TMK    RAILWAY      JU  II.DI-KS'    HKA\  ^     ARTII.LHRV      i  .i 


Till    ai|\  ;iiil,i';f   1^    lh:il    il    ilm^   ni>l    li;i\i     In  Tin    1  ii  ii  mi  in  I  In   l,ii  l:i  ^t  1  !iir\  rii^  iiiiicliiin  s 

III      jilaciil     HI     till      I'lilliiiM,    I, III    call    III     si'l  niiis    iiji    In  as    niiiili   as    Kill    li  i  I    in    Iriiutli. 

(in   liiL'lii  1'  il'^    l.mil  I  in  >  il  In  r  miIi  ami  \\  ill  rai  r\  a  Inicki  I  "I  :i  I  \  aiiK  ra  |iai  il  \  . 

Il     Is    a    s,,iiMV\|iat     h-lilii     I. ml    III. ,11    III!        Till    lalli  I    Is  siis|„  iiili  .1  al    1 1  s  ii  a  r  lai  i    II 

sliaiii     s|iii\il.     anil      till'      i'a{iaril\     nl     llu  l!ii    ihilol   llii    Iii>imiiIi\    \^  nc  calilrs  jiassnii: 

liiirkils    Is    siiiiii  \\  lial    11  ss.       Il    (■(iiii|ii  isi  s    a  ii\il'    |iiilli\s     III     llii      III  ail     nl     lln      jili.       A 

|ihilf'Mni     ilirk      |p|ii\iil(il     Willi     a     cnciilaf  sirdini    i(i|ir   is  attaclnil    In   lln     IVmil    nf  tin 

liMik     ami     rulliis     In     |i(iiiiil      lln      wlmli  Inickil,    vvliirli    likruisr    passis   n\ii'   siniilai- 

inarllillc      In      lir      s\Mll|n       |nl|||i|      llirnlli^li      a  plllii  Vs.   ami   till  nci     In  I  In     sin  a\  IS.        Tills   is 

(■niii|i|.  Il  ciiclr.     Tin    ill  i-k  ran-ii  s  I  In    v\  linic  tin     ilioi/inn    rnpr.    uliiiili\     till'    iiinMimnt 

nf    lln       |in\M  1  -  L;('ni  lal  my'    |ilanl.     ulnlliir  nl  tin-  limkrt    is  iniilrnlliij  lis    I  lir  npcralnr. 

sliaiii    111     iiinlni.    .iiiil    Imistiiij;    inacliimr\.  mil  niiK    ill  llllni;;  ami  i  in|it\iiiL;  (i|m  i-almiis. 

vvlllli      hnlii    till      Irnlil     lirnjrl'ts    tllr    jlll.    Ullll  lint     alsn    In    s|n|ir    llii-    liallks    nil    (lllirr    sii|, 

|iiillr\s.     \\1hiiIi\     tlir     laickit     Is     li.imlliil.  nf    llir   ciitliiiL;.      .\    llnnl    in|ic    passis    frnm 

'I'lic   inai'lilln     is    hidilid    nil  a  tixiil    fnuiida-  lln     iinsr  nf  llir   liiickil    iliricl    In  tin    .|ii;inr 

linn,  iiisli  ail  nl   u  In  i  Is,  as  ill  t  lie  case  nf  I  lie  u  imliiin     iliiiiii.     w  In  ii  x\  illi     tin      linrktl     is 

strain  slniMJ.  sn  Hiat    \\  Inn   its   kiliniivs  an-  (li-a;;ntil   ainiiy   tile  yrnniid   ami   ki|)t    tn   iN 

(■niii|ilrt(il    al     nm      |ila(r    il     has    tn    \h     ills-  \Miik. 

inaiillril    ami    ir-iiirtiil    al    aiinllnr    |i<ilMt.  Ill    tin-    niani|iiilat  inn    nf    this    niacliinr    a 

'I'lii   alisrin  r  nf  |initalillll  \  .  linuiN  (  I.  is  cniii-  nnnd    deal    ilr|)rmls    ii|in||    the    skill    nf    tin 

|irlisatril    li\     tin-    (Atlrim      VMiikint;     ladins  n|)(l'atnr.      Tin-    linckc  t     is    iint     imriK     I'liii 

|)iississiil    li\     tin     iiiarlinir.  mil     and     drn|i|iril     finni     tin      i  ml     nf     tin 


IlKAf. -MM-       hxrAVATn«<      WDRKINr.      IN      HIAV'Y      n  AY      IN      A      KAI.l.AST      PIT 

Sho\^  111^;   hriw   the   j^rouml    is   scooped   out. 


,  ;..  K\ll,\\  A'i      U()M)I  KS    Ol-     rill-     WOUI.l) 

|„„„H.     Iiiit     slh.nl. I     Im      cist     l„\n,Hl     111.  111. I. Inn.     it    is    |...ssil,|,     I.,    miiki-    ;i    .nttinu' 

,  xti.iniU  ,.|  III,    l.ilt.r.       \i,  .  N|i,  It  ..|..  i;.l.ir  -•.".    L  '  I     'i"l'    ^""1-     "'"'     '■■"''^-    ~l"l""-'    •'* 

uitl,    a    10(1    f..  I uh.l.  r.j I    .■..ii.h  i;,  t,,  1.  ;,l.,.iit  :!ll  I.  .1    ui.l.    ;.l   III.    I...ll..in. 

Ii,,iis.     ,■,,,,     llii.iu     II,.      I.iuk.l     I.,     a     I I  \Mi."      Iii-^l       l.r.in-lil      nil.,     s,  im,,.      Hi,- 

.■{(I    i,  ,  t    !,.  \..ii.l    111.     .  II. I    ..I    III.     Ill',  s..  Ilial  m.i.  I'lii.    \^  IS  r.H   fi"iii  I"  ii'i^  salisla.l..i>.     It 

III.     u..|kiiiL'   .li-l:iii.v    lM.-..|n.s    iii.r.  as.  .1    I,,  «,,s     |,i  a.l  i.'all  \     ^m    lliipi .  .\  |sal I..    Iii..t 

scin.     l;iil    I.. I.      As    111.     I.n.k.l    is    .ha'.-..!  |...nliar   sit  iial  h.iis,    an. I    u...hI     i.snits    u,|-,. 

ak.n-    111.     l;1"iiii'I.    Ill'     niaiiil'nlali.'n    ..t    its  n.  .1  ..I'lain.  .1.  .  \i'.  I'l  uii.i.  r  la\  ..in  al.l.   .■..n.ii- 

|i,,Til    .nlliii-    ..i'j.     Ill   .■..njuii.ti.'ii    ^Mlli    II"  li"ii-.      15ii'    III.-  "I's.  r\;iii..    .'I   II '--i'^ 

,,,,,\,  ,11.  lit    '.1    III.     .Iia-     i..|..     .ii..lil.s    It    I.,  1.,  IhiiI.I  this  nia.lnn.'  u|,..n  111.'  sain.'  s.Min.l 

M.,..|,     ii{.     til.      s.,il.       Wli.  II     111.      I.n.k.l     Is  ali.l   siilislalilial    lin.  s  as  i;"\'  Ills   111.    .I.si^li 

h,,i,l,,i  1,1,  II,.    ina.  Inn.    is  si.  vv,.l  1..1I1I.I.  aii.l  ..I     ill.     Ii.aw.    |...u.ilnl    si. am    s|i..\.ls    lias 

111,      ,■. int.  Ills     .illi.i     .lniii|...l     int..     u.ii;..iis  s,  i  \  ,  .11. ,   .-. 'I  r.  .1     iiianv    .'I     III.'     . .' .J,  il  i.  .lis 

r,.i    1,  |,,,.\,il    .,,'   .Iis.'liai'.j.  .1    t..    I. ml. I    ii|'   :m  ...n.'.rniiiL'    iK    iilil.l-,. 

,,,,!,,, 1,1^,,,,  ,,l  ■[■|i.     liaii.llinL;    ..t    s|,.,il    lii'..n.jlil    .l.'Uli    liV 

•I'll,     ,|,|.ll,     I,,    ^^lll.'ll    a     m.'i.'liin.      uilli    a  ,  A  [  .1.  .sp. .  s     in     tnnn.ls     still     is     .xl.iisiv.lv 

1(1(1  f..  I    I Ill   vmII  .  \.'a\al.    fr..m  ..n.    'ju.  n  .■ani.il    ..ill     l«\     lian.l.    allli..mjli     lli.     s|,ain 

I t  vail'  -  Irmii  :i!M..  .V.'  t      I.    ■|'li.   s|,.,  1 1>.  i'  s|,..\.l    Is    l..iii.^    ntilis.,!    in    I  l,is   .  ,  ,m,.  .1 1.  ii 

th,    -|,.|.,    mI   III.     hank     .11   \Oi:.'li   111.    ina.'lini.  \vli.ii     .\.'a\alii|.^     ..ill     I..     III. 

Is    stan.liiii:    III.     -r.  al.i'   lla-   ,l.|.lli    |...ssil,l,  ,  si,.ns  ..f    lli,    I I.      .S. .  far    i 

II     th.     ..[..  iat..i'    Is    .\|..  il     li.     .ai    .h-     III.  III.'     Ml. .si       salisja.  I..r\      r.  siil 

-I,...,.     n..l     ..iiK     ..II     II..     11. ai.     I.I.I     a|s.'    "ii  a  |i| 'I  i.a  1 1. 'ii    i' |'i.--..l    all'    |s 

III,      lar     -I.I.      ..I     111.      .'illiii'.'.     at     ll     I..     1.  III.      iii..ll\.     |...u.i.    st.aiii    ..I. 

,.1      I,...      ■I'hiis     vMtli     III,      1,11-.  st      |\|.,      ..f  iiiii...ssil,|,'.    as    It    U..11I.I    I. .Ill 


li.ll    .ll 1- 

has  s  I,  I.I..! 
s.  In  this 
.  m|.l..\ .  .1  as 
ii.iisU  hi  i.i.j 
ll.     \w.i'kiii;:^. 


Tin        IlKAl,      MM       IXCAVAIOR      liLlM'.NC.      U 1'     AN:      IM1;AM-.MINT 


mnV      Till       MIISKH.      VVOKKll  S     Till       IN(,IM-KK 

A  >-inl,   in  ihe  enihaiiLmenl  ol  the  Gr.uid   Tiunk    P.mlic   m  Qurhei 


Getting  Out  of  Tight  Corners 

SOMK     l-X  IKAOiUlINAK'Y     INSTANCKS     OF      THK      KKSOURCKI- UI.NKSS     Ol'     HArLWAY 
K\C,I\KI;KS     1\     hlllKKKNT     I'AKTS     Ol-      THK     WORLD 


^v 


IIII.l-'.    Ili(     iiiuiiiiiT    i>    |iii|i,iiril  will  II     Ihi      l(cliiiic.il     I  \|i(  it     ti:iiikly     told 

III    ill!     ;lll\  \\  III  li  ,     illlil     1^     rr;iil\  llllll      IIkiI       Ills      hl.;ls      Well       1 1 1 1 1  irjll  lc;l  I  iji 

I"    :ic'lili\r     till       Nii|i||||u|\      III,  llllll  s>  III    N|ii  III    liiDliiS.        \\'lli  n   t  llr  ililiillccr 

I'li^'-ilili'    il     till     iprcisimi    lisis,  nil    Ills    |i,irl    (■.iiiii     liH-w.-iiil    uilli    \\.i\s   and 

y.  i^ '^--^B      '"■    :il":i>--     has     Ills     aiiiliilliilis  iniaiis     i,\     snKiiiu     a     illlliriill  \  ,     llim     llir 

j  I      ,^j-  *      liraki  il       liy      mi-        ii  risisi  ililc  HiiaiicK  r   linil   llic  el .  inal  i|iirst  ion,    "What 

li^*' ^     -',      liirci       llir      Ii;.ii;|     wliicli     Clin-  is    il    iiiiini;    In   msl   ■.'  ■■ 

ti'i'K     llir     |Hiis(  -  si  iiiins.      As    a     nilr     III!  \v\   in  riirliinn  I  In    i  iiLiini  ii-  t  lir  ilinct  iiii,' 

lin;iMrirr  III  III  r  ilois    iml   or  \mI|   nut   (ii\\iiia  li.rrr  nllin    was   ii  s|iii|isil)|r  iiinwil  inL;l\-   fur 

111    iiiniii  lai\     slrin^i  iii\  I    si  .■    ,\r    In    i\,-  III!     |ii  rrnrnianrc    ul'    liiylils     inocniniis    and 

"illl      IIh       I  IlLiillii  I'     III      llir     slllljll^al  inn     111'  (lailllL;    |ilrc(s    nl'    Wnlk.    wliicli    In-dax    ai-niisc 

•111     ^ili 111:11     nlislaclr.      Tills     alisiiiii      nf  « iilrs|,iiacl    altrnlmn.      'I'lir    inniiinr    is    a 

-->iii|Mlliy     \sas     iiailiriilai  l\     iinliiialilr    i in   nl'   inrniili    icsnurcr.   and   when   iImmm 

till'  rally  ila\s  nl    railwa\    liiiildiiii;.   as  I  Inn  inin    a    cnini  r    ii:\ir    has    failid    In    lis,-    to 

till'      llini     nl'     Cnsl       was      ki  |ll      llnwn      Willi     a  llir     nciasinll. 

\ri\      |-it;nrniis     hand.      'I'lir     rinaiic'iii-     was  Al    the  saiiK    linir  il    iiilisl    Ik    |inintrd  nut 

aniliiliniis.   hill    waiildl    his   dn  aiiis    luilillnl  thai    llir  rnniiirrr  sniiHtinirs   is   haiilkrd   liy 

inT    iir\l     in    iinihiiii:.    and    Was    ciiauriiird  a    ninic    Inniihlalilr    aniaiinnist     than    lack 


il 


r 


R\ii\\\^    \\()M)i:ks  oi     iiii:   woki.d 


I'l    liiliiU        'I'Im     |iIi\ -ir.il  cli.ii.ii  I(  I  i-Ih'n  iii,i\ 

lir    il.  .(<l    iiLjain-l     I 'I'lii-     w.i-    IIk     c.i-. 

"  III  II    I i:(     Sli  |.lii  h^ciii.     Ill     liiiiMiii.j     IIk 

I.IM   I|<om|    .111,1    M;ilirll<  v|,   I     |(;i||u.,N.    ,|,,   l.lid 

til  rut  .iriii^^.  iii^li  .III  I'l  riimiiii^  miiiiil  tin 
lih^  III.-.  >.  \i  II  null  -  VM  -I  III  Mainlii  -(■  r. 
kllimil  :l^  I  ll;ll  \|iis^,  'In  ilimiii  li.iM.I-t 
mill     tlll>     i|ll,ILliilli       ":l>     :lklll      In     |"illlllli,' 

H:ilii  mill  a  ImiI  tiittili  N,  jilt  VccniilinLiK' 
.sir  |i|i.  iiMiii  nil  I'm  1 1  in  'I  u  IliI  I-.  Ill  m  iini\  i  i^- 
:ill>  kihiwii.is  li.  ■■  riirc|iiiii\  ■  i.r  mall  n  ss. 
Mraiiclii  N  III'  I  ii  I  s.  Iiiii'illi  s  lull  rl  \v  ilK  il  w  il  li 
licijar-cul  t  iml;--.  Ill  al  111  r  ami  \(|iat  mil  \m  ii 
lalil  upiiM  llir  Mi|-faci  iif  llii  l.iin  a'lil  n|ii'n 
tills  llii  riiilialikim  lit  «as  lal^i'il  In  cans 
tlir    Mil  taU. 

rnilialily    tin-    mnvt    |m.\m  ifiil    (  \  iili  iii-i  s 

<if      tliN      imlliiiil      i.f     ii\  I  rriinilii'_'      sinnlar 

si  11  trill  ^       iif       M.fl        •.'I'lHinil       an- 


The 


(ilfrrril      III      Aim  Ilea      ami      Asia. 


Trouble.       ''''"      Tini^krt.'    iii    tin     fiu-'iiii'   ainl 
the     tiniili'.i     III     till      l.atlrl'     lii'lli 

<'l)lll(lllr     VXllh     (ilir     lllti   r|il  1  t.ll  lull     nf    a     Ili'L'. 

Ill  1  ML'  nil  li  l\  liiiiir  lia>iii~  nf  iji'ial  ilr|illi. 
Ml  wliirli  Ilir  Wain-  ll,l^  mill  ill  i|  .iml  K.is 
liiciiim  ass()i'iat<'(l  «illi  ili  i-a\  iiii;  vc;;i  ■ 
lalili  iii.illi  r.  ami  I  n  i  -  wlmh  lia\i  ii.llnl. 
till      ^^llllll      I'l  h'iiimil;     .i     llla^s     siniilu-     In    a 

siiilllrlH  A     s|lo1li.'l'. 

Ill      II  iii^l  I  iii-tiiii,'      till       N'aliiiii.il      'I'laiis- 
ci  ml  iiiriital    l!aih\.i\    ili\i^ii.ii   nf   tin    (.laml 

'I'liiiik     I'aritir     l!ail\\a\.     II i^ki  i;     li.is 

111  111  a  flint  iiiiial  ^niirri  nf  aiiMiU.  Tin 
linili  I'laliil     nf     (jiiiliir     ami     l)nlann     is     .a 

SI  ill  s  nl  \ast  ^Iri  trills  nf  llii^,.  ||iii|Ms.,is 
|\  iml;     ll.  MmiIi     Ihi'     InW     Kim^     llll^'is    nf     lulls 

am!  iiiniiiilaiiis.  Iiisiili  wliirli  till'  III  s(|iiart' 
miles  nl   (  hat    Muss  ^mk   iiiln  iiisiLiniric.iiicc. 

K\  rr\     ill  |ii-i  s,|nn     \irliiall\      is    a     ski  ^ 

si  II  Icliiiii:  fnr  null-,,  ainl  tin  (.rami  'rriiiik 
I'arillr.  frmii  lis  jni-alinn.  nits  .h  in^s  thisi 
wash  s    ;it     iim|iI     aiii:li  s. 

'I'ln    iiiLiiiii  1  IS  imliraliil   tin    Irniililr  lliisi 

s«alll|ls      \M  IT      llki  l\       In     iri:ilr     «|iili      llii\ 

iiiailr    I  111  ir    siir\  1  \  ,,    uml    ;.|-. 

"Sink-holes."    i-.iiii.'riiiriils     \Mri-    c'iiiii|ilrlii| 

ill    aiil  iia|ial  Inn     nf     a     si  \(  n 


1  lull, iiikim  III  vva-  IMisiil  .iml  |-i  ..m  ri  1 1  1 1  :i- 
|i'  I'lii.im  nl  niilv  In  i'nlla|i.i  wilh  ili  .iin.il  a' 
siiilili  mil  -s.  .Sink  III  'li  s  I  In       ii.i\  \  h  , 

I  ill  I  li'  III.  ami  llii  n.iiiii  i~  a|i{  .i'n|  u  i.i  1 1  , 
liii  iiisi  till  I  inliankiiii  III  -iiii|il\  sinks 
liniliK     mill    III!     "nrass.    |ia\mL:    IIh     i.iiIs 

lllnnj  iimj       III       \'i      I        ,|ix       ||||iiIIl;I|      llir       all',     nr 

|iiliii^  ii{i  all  im  nIiii'.iIiIi  jnmlili  nf  sin  jh  is. 
imlals.    Innks.    ami    limkiii    In  slim;;. 

I'.lalinralr      cniiliirn^  iiil'      "as      IIh       milv 
nil  alls      nf      (•nmlMliii:.'      tins      i  \as|ii  r.il  m^' 
ilillii  iill\  .      Inrliiiiali  l\  .  tin    liii.li 
nil     1  illn  I-    siili     nffi  ml     nil  1,1'     nf       ""e 
111. il.  rial       111       jaik  |.im  .       taiiia-      i^^.^^-jy. 
lack.     Iirmlnrk.     ami     nl  In  r    I  rn  s 
lliiliL.'iiiniis     In    siiili    lalilmlis.       Tin  \     \M  re 
lail    (Inuii    l>\    tin     liiimli'iil,  aiiil   \Mi\in   iiilu 
a      I  luck      mat .      'I'ln  \       win       iml      liillm;; 
cii.iliniis  li\    :iii\    means.       I   lia\i    scramlilcd 

n\  1  r     snlm      nf     tin  In     Willi     llll      ll;i\\lcs,     allll 

llii\  lia\i  111!  II  as  llnck  as  a  in. in  is  tall. 
limit  ii{>  nf  I  ri  I  s  imasiiniii.'  I-  In  ti  mi'ln-s 
at  llll  liiill.  .ami  lacnl  liniil\  |nt;i|lnT 
In  fnriii  a  cniil  iniinns  |ialli\sa\  iicrnss  llic 
•  v\  aiii|i. 

.\s  llll  liallasi  Is  (liiMi|iiii  ii|)nM  tin  in  tlicv 
sink  mill  Ihc  \  iscniis  slime  stcailiU  and 
siiril\,  niilil  at  last  im  \csl|i_'c  nf  tlii' 
malliiss  Is  In  111  SI  111.  Tin  IiiiiIiIit  cum- 
Imms  In  iiinii|i.  Iiltic  liallasi  I  rni'ks  sciMTV 
In  ami  frniii  tin    lialknl    |iils  uilli   t  liniisaiiils 

nf     Inlis     nf     ;;  IM  \  I  I     allll     sinllc     111     all     illlllcss 

si  n  am.  iiiilil  at  knl  I  In  siih  orailc  is  liiiii|i.'lit 
In  tin  rii|iiii-ni  livil.  'I'liiii  llnrc  is  a 
|iai|si  .  In  SIC  \\|iil|iir  llll  faliiic  is  taking; 
a    slmrl    n  s|    In  fnn     cniil  iniiiii;,'    lis   ilcscciit. 

II  Is  as  if  llll  I  mlialikmcnt  ui  re  limit  mi 
a  lmi:c  liaimnnck  s\viiiii.r  frniii  nl^e  In  iilec 
nf    the   ilc|ii-esNiiin    s|iaiincil    ill    this    inaiimr. 

.\l  lirst  si^rhl  niie  imiilil  cnneliiilc  that  in 
llllli      Ihc    ~ll|i|iiirt     Wnlllll    cnllapse    at    se\eral 

|in:iils.     Ilimiiijli     the     \cL;ctalilc 


Hardened 
by   Time. 


liissk-    fur 


fniimlalmn  rntlni^.  15nl  IIhi-c 
is  tin  siii'h  fiar.  Tile  mattress 
sinks  In  a  (Il  pill  (if  scMTal  feet,  and 
|intrcfactiiiii  caliiint  take  place  (lUliii; 
In  the  (■(iniplitc  cxehisinii  nf  air.  .\s  a 
1  line    alti  r    time    all      iiiatti  r     nl      lact      tiic     e(iriliir(iv     bci'tmics 


(;i  rriN<;  on    oi     iicm    cokmks 


tr> 


sli-.piiL'iT  .iiiil  -.Irnli;^!  r  a^  lilii.  |i:inm>.  i  mm.  |U.  n  iI.  iI".  ,  ii'.l  /i-/.i^  iiM'li  li.  vmIiIii- 
■fli,  \,,,  liniik^  iMriiiii.  ^oil.ltiM.I  \mIIi  iiil'I\  IIkiii  tin  (»iM\a  Haih\.i\.  wliiil'  Is 
till  ualii.  ami  Hi  III.  ciiiiiM  Iff  a  \'\\  \  .  ar>  \nhMll\  a  ~i  n.  n  nf  .|  iiavi  Iiiil'  "  '/.  ^  fil'il 
ai'       I  lali^fciliiii  i|      \iilnalU       iiiIm      |>.  Iiih.<l       .  hi.    al " '\  >    I  In    nlliM. 

.  1,11111111-,  :     (it    al    ali\     lal.     I.i    tin     liaiiln.  ^~  In    ■ailir    li>    ii   ■      Iimiii    "ii.      Ii  \ '  i     I"    IIm' 

ami    li  \liiir    i>\    liiiu  iiak.  i.lli.  i     lln      iiiL;im.i     iiitiniliir.il     a     ...liili..n 

Will  II     III.     IIIHIII..I-,    lairiiil     III.     Trails-        w  liiili    lias    ~imr    liri-nin.     \mi|iI\     kii.i\Mi    a^ 
Mil.  nail    |{ailwa\    aili.Ns   111.     vmIi  I    u  a  <l .  -    .  .1        111.     Mi  l■.'L;^  "  V  -^mI  cli.  ll    «asami\ill\ 

Itiissia's     A^ialii-     l'aii|iiri.     tin      >aiii.      ililli         in     railua\     luiisl  iiirl  imi.     Imt     a-.     Iir     liail 
iiill  ir>  \» .  ri  1  nil. mil.  n  il. 
ami    I  111  \    ri.iil.l    ll.    siili 
|ii'jali  li  i.:.K    li\   I .  (■.HUM  ^ 

111      llii       s.  If  •  saiin      1 A 
{11  lln  III.  I'lH'liinali  \\  . 

I  111  s.'       11. mill  11    IS       |iii 
\  ail  i;i  II.  rallv  in  il.  iisi  l\ 

llllistlll  lIlstlllN.  sll 

llial     ani|ilr    sii|i|i|ii  s    i,| 
I  lir      ra\»      mall  rial      it 
<|iiisilr      I'm'       llir       iiial 
trrsMs    arc    to   lir   tiiiiiid 

ll|>(lll     till'    s|lllt. 

Siidili  II  (lifrcnnci  •^  in 
li\il.  uilli  a  lack  cif 
I  lliiiw  -riiiiiii.  Iia\  1  ill-  II 
rcs|Minsiiilc  fur  iiiaii\ 
imlalilc  ncliic\  cim  iiN. 
W  Inn  !\|i  i!ji.'-<  sil  mil 
111  carry  the  slcrl  liinji- 
wa\      fi'iiin      til.       I'acilic 

Maliiianl      nf      i'ciii      o\c|-     tlic      Amies      111  risiiltcd     I.I    all     iillnr    k...i\Mi     iinthnils    iif 

the     iia\ii;alilc     ualiis     of     llic     Aina/mi.  ._'i  tliiin  imt   of  a  Iil'IiI   cmiicr,  lie  «as  fun-cil 

lln-    m.inntaiiis    a|i|icaic(l    t.i    uffi  |-    an     m-  to  liciicinl  ii|imi  his  fi  ililc  iii).'cniiit\    in  t lii>. 

Mipi  lalil.       iihstaclc.      'riii-      peaks     of      till-.       iiistaiicc.      The  V  sw  ilcli.  as  ils  n: ■  iiiiplies. 

fiiiuiiniL;    cliaiii    ilinVi-    frmii    IIium     fmiml    in  is   a    liij;     'V"    at    lln-   licail    emi   uliciT    luo 

iillni-    cnniil  lii-s.      'rill  \     ilrnp    piecipilmisly  sect  imis  nf  tin-  iail\va\   asceiidinj;  t  In-  inmiii- 

fi'iiii    i|i//\     Ininhls    aiiiid    tin-    clmids    iiitn  tain  side  ine.-t.      Instead  cif  the  train   hciii^ 

d(  .  p  \a\Miiiia   chasms  \ulh  ualU    as  cleaiiK  liaiili-d  up  mie  ley  and  piislnd  up  Hie  iilln-r. 

cut   as  if  lhe\    hail  lie.-ii  dressed  with  cliis.-ls,  as    in    the   /iL'/ai,'    or    switchliack.    the   train, 

and    as    \.i-ticall\     Irm-    as    a    pliiiiini(-t.  n|imi      n  aeliiiiLr     the     a|)e\.     draws     s,,iwly 

>li  |)^l;s  fiill.iwi  ll  I  In- mil>   a\  ailahle  i-mii-se.  fmwaiil     until    it     's    hrmiiiht     hetui-eii    t  he 

He    piisjn-il    his    imlals    fiirwaid    ii\     1 1       aid  lei,'s    nf    annlln-r    V    set    at     rinlit    aiiijlcs    to 

nf   e\pinsi\cs   as   far   as   a    fricinlly    shelf   nf  tin     iiiain    track.       This    snialler    V    is    laid 

r.ick    wniil.l    pi-rmit.      W'ln-n    this    sinlileiiK  iipmi    a    .liar.-d     liiiinp.       The     (iiyinc      is 

ilrnpped     iiitn    the    LilnniiiN     depllis     nl     tile  il.-laclud     fi.iiii     till-    train,     run     forward    ;i 

raviin.     In-    ilrn\i-    his     Inn      in     tin-    n  \  i  ise  shnrt    distance,    then    liacktd    dnwii    the    lei; 

ilinclinii     lip     till-     nioniitain     slope.       Tin-  of    tin-    V    to    its     ipcx.       Tin-    latti-r    is    a 

SliKio     lii.diwa\.     wheri-liv     the     Aliis     arc  tiirntabli-.      which.      wlnn      the      ciil'Uic      is 


THI       MUGGS     V  SWITCH     ON     THK     OROYA     RAILWAY 

T.as,  device   enabled   the  engineer   to  conquer   the   /ig/ags  upon   his 
railway. 
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K\ll\^\^    \\()M)i  Ks  oi    nil     woki.d 


nil       AMA/IM,      IVVISIS     AM.     TUKNS     ON     Till-      OKCAA     KAI1WA^ 
At   ihf    icli    1^   .1   Ji-.iil   i-Ti.l    "lu-M-   111-   fnyine  sl;'inln   \t>  ihaT.f   '"'I-   "I   '"<■   ir^iin- 


,-,,.,  1\,, I    111,  I,, ,11.    i^    liiii.i!    Ulilll    Ml.      li.J.I  .l.lhi;.  I..11S.   (."111'^    li.    Ill'      r.  llllllk.ll.l.'    lui.l^ 

,,f    tl,,     |,..-.,i,,.,li\.     |,..llil>    lip    III.     M  c.li.l    1.  -  ;illi|      lulls     ij.  -iiili,  .1.       'I'll.       j.r.  \;ll.  h.'.'     I.I 

,,|     ,1,,     V.    111. .11-     ulii.li     il     niiis    1.11    I..    III.  l;iiuMi.l.  -      I.  ml.  r-.      |.il-liili-       M|.      ;i      -l..|i.- 

,,,;,iii    liii.    ..11.       iiH.r..       N""    il    liiirk-  I'll    I"  il;iii-.  ,..ii-~.    i..r:iUM     lln     ilnX'T.    m     -m-li    -i 

111,      ii.iiii,     ulii.li     i>     ll.ii     lii.il.il     ii|.     III.  CM-i.    r..i'l.l    II.. I     |i..smIiI\     s(i     iili.ii.l    I.I    liiiii. 

Ii,.,inil:illi   M.I.         Illllll      .1      Mhlll.ll        ..|..  Mill. .11  llll.j    llll-lll     |.ii-li     111.-     \.liicl.s    llll.llW 

li,-.-.,iii.  -    ii.r.sMiiA     I.I    hll    til.     Ii-.iii I.I  I'll.      ..f     .1.1. Us     uhi.-li     liiiil     I Iii'.iiii;lil 

.,,,,,11,,  !■   |,\il.  il.ixMi    li\     III.     .1.  iiii.liii'i    r.'r.-i>    I'f    Niilin-i- 

\|    ..111.  I     I Is     illKil     s|iiiiiliii._r     .irriilil  illi.l    .list  I  lliilt'  .1    ..\.r    111.-    I|-;irk. 

|,li,|i,  ,      II,,.      ..Its; 11(1.      ,is      lli.i,       Is  •rii.      ()r,.\.i     |{ailu:i\      !>     ;iii     .  liiiii.  .1  ni;: 

s, ill,,  I,  111  s|,;,.-.  r.,|-  tl  !.iir|...s..  M  III.  -..11.1.  1-  li.  i-;ius,-  III,-  riiL;liii.i'  "lis  l);illl(-il 
,|,,i,|  ,,,,1  \^K.,  ti-;i.-ks  .il  -hliii.js  ai.  I. II. I  ,it  .\.r\  In.k  a.;.!  luni.  'I'll.-  Ir  iu  wliil.- 
,\,,\\u.  'I'll.  iiiii-..ii|.l.  .1  .  iiL;ni'  niiis  l.i|-vvai-il.  .,iiils\va\  |.la\  s  a  i-.mi  Miii..iis  uaiiK-  uf  ^llll- 
:,l,,|  |,\  III, .Ills  .,|  |i.. lilts  Is  .liii.-l.il  .ill  I-.  .111,1  s,  .  k.  as  it  ilal-ts  111  anil  ..ut  sli.ii-t  liiliiirls 
til.  s,,-.,ii.|  i..a.l.  ill. .11..'  "lui-li  il  l.iM-ks  a  ,l|-i\.ii  tlir..ii-li  jin .|i  ,1  iiiL'  s|,iii-s  ..f  tii.- 
sutli.i,  lit    ilistaii.-,     I,.    Ill     .11:. 1. 1.. I    t.i    l-mi    .'!!  Iii..iiiilaliis.      'I'll,      sjiaiji     I  \Msl  ,     aiiii     liiliis 

I,,   III,.    |,,,|    |.,,.i,|    ,     1,    ,.\.i    a    s,  t    ,.!'  ar,    ,.|iiall\    st  nkiiiL.'.   Hi'    lui.    ,l..iililin<;  iiml 

|, I,,   uli.ii   It    Is   1.  ,-..1111,  1-1.  il   1,1  111'    li-aiii.  1.  (i,,iililnii.'  ii|i"ii   il--'  il  III   III'    iiii'^l   i'lii^iziiii.' 

It    will    l„     s,,ii    that    111   rlliiiliiii...    III.     Ami's  iiialili.  I-. 

tin-    ,11.^111.     alua\s    hauls    l!i.      Iiaiii.      Val  i  I   I  h,.  ,  iil  ill,  i  r  "i  r.-  rall.il  n|"  .n   I .  i  liuil,  I 

./_.,,,,,,.,.,     ,,,     tl,,      ...s.ial     ,.,,:i|,n,  r     u,.ul,l     II,        III,-    ()|-,i\a     l!ail\\a>      In  day.    jiinbaMv     lie 


(;i  rri\(;  on    oi     ii(;in    cokm.ks 
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w.piiM    Il^clll    Ici    Miiijili  I     rMi.iii>    lil    t^iiiiiii;.'  ci.ililv.    ;iN    /.ly/ayN.    .ill  limiy  h    illictlM,    i.fc 

111!     \:irii>iis    li\il->.     It    iiiivlit    iiifiiii    tin  fur   frnm   r<-iiiit>iiii<'iil    in   <>|M'rtiti(iti.     Tiny 

ml  iMiliM  timi  cif  -.!■  c  !•  li.iiilv^  ;     Ipnl    s\liii.Mr  Imul    lln    <;i|i;iiil\    ..flli.    liiii    \cn'  >fVcri-ly, 

llii     •ji.iili     iMiidiil     1     III    •_'■_'    II    I     til    .1  \\liil.     til.     hiijlliiil    li.iiU    III  II  ssiirv   til  I'lill- 

I. Ilk     I. ill        Wrrllld         «(Vl-r<'tlll|i         till  illlllrllll  \   .  Ill   I    I       lUii      ^.,11  t  lilll.ll        |PM|llls      1^      .llii.llt       IVlll- 

I'lil^    nil  .111^    III    riililllLr    "llll    .llilil|il    rll:illL'i  ■-  III. it    l'i|liniii    uliill    llii     l.iik    1^    iimiI. 

Ill     I.  \  1  I    ll.l^    I ,ijii|iliil     IliiU      III     ^llliM  \t    llll     ^.iliii     llhii.    ji.mivil.    li\     II, I. it    III 

i|lh    lit      l.lllv^.lV    •     .IIIHUI'J      till        \lllli   >.     -Ill   ll     .1-  -lull     lll'J'   llliill-     III'   lllnil-     \|i   I'.'iJ-     (V.I-    .ihli      III 

III.    \i<ji  iiiiiH    (  lull. Ill  'ri.iiiM'iiiitiiii  iit.il  .Hill  hit  III-  iiiiiii.ti  III  -ti  1 1  ll.  .1  ll  i^lii  ,,{  i.-,.i:i;.'i 

llll        \rir.l     I,. I      I'.l/     |.  It.lklll'.i-.     vvlllli      ;lll  I..I    ;llii.\i     III.      I'.Hlllr    III    .1    .|l-tilUC|-    iif    111" 

III.     -|i  .  |i  -In  ti  In  -  nh    III.     I.I  i.|...|iliM.i    lt:iil  null-.        \  I    |.|.ii  i  -   I  In    |  n  i  -.  nri    <  il  M   n  l;:alil  ic 

v\.i\     :iri      III  l:"I  i.il' ll     ni     lln-    iii.iiinii.       I'm  jii.ik    i|.  iiimihIi  il   nihil    -• 'li  it  !i  .n-.       Ilr   ciiiilil 

-iirli   -I  I  \  ir.  -   t  III    I  liLinii    I-  I.I   -|i.  ii;il  ih  -iL'ii.  in  .1     I  n  I  ii  n  liii'i     .i     V   -w  ll  i  h     in     tin      In  :ii  I     nf 

111  III:;    n    ri.llllHll.il    l.nk    nliil    .iiili.-n.n     I. in.  tin        lin  nilil  ;i  ill.       'I'ln  n       In        in.i-t.nij       tlir 

liniti\i.    lln     ri.L;    »  In  i  I    ri'minj     inln    inlu'li  ihlhrii!l\     l.\      l.i-hn.niiiLJ     ;i     liiiji         "'li.     Ihi- 

wInn    lln      I, Ilk     -iilnm-    n  i  r    Mil.  nil.       'I'ln  ^jnnlii     |..iil    i.|    \vlinli    vv.i-    i.iiin.      lliri.iiL:ll 

|iMlii'ln.ii     I.I     Ihi-     ri.niliiniil     iiiL^nn      li;i-  lln     i|in-<     n.ik.    In  III:.:  mil:    "in     |...il;il    iniiir 

ii--i-liil     lln      i.iil\v,i\      Imililir     \ii\      ,i|i|iii  iliiliK     nl.i.vi     lln     i.llni.       In    nin      ,n-'.inrr 
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BUII  UlNC.      nil-      I   SI  1    I;A-.-.A      IrNM 


nil.    i!i.  jVA    railway 


The  railway  enler'nn  the  portal  at   iit;ht  describes  a   biK    i.urvc  in   the  mountain  to  enn_'rt;e  at   the 

hiiiher  level  at  left. 
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Kvii.vvA^    \\()M)i:ks  oi-    rill-    woui  n 


Hi.     I\v,i     ImihJ     iiiuiillis    :,i,     ,|,|,     1,\    ,1,1,.  With     iiilniinilil,'     ii|Mriiinl\      IIilUvj"     in- 
fill Ii.mi-Ii    oh,     I.    .il I    .-lit    I,,  I    :,l„n.     III,  l,M,lii,-,.l   ,|iMt,    ;i    iH  «    fr:ilniT   iiilo   rail\\a\' 

"III'  I.      'I'll,    I  I'iiiii   ,  hi,  i-s  ;^|.H,hi\    |iiiil;il  (  hijihi  I  ririLj      llir    s|in:il    IijiiimI:     .nui    ^mtn 

aiiil    Inllc.H^   -.1    Ii,iix,  shii,     II,  hil    ih    til.     Ii'.irl  ^lllklll•J    lh^l;lh(•,N    1,1    Iii>    lii,niliuiirk     iic    In 

"I      llli       |i.  ;lk.     M.     liiht      l||iii|i     niK  li;lhi;      III.  Ilr    I Ii  I    nil    I  li  it  II    s|i  ir-     i  il    III.-    n  l(  ,i  I      \l|llllc 

ll.iih     ilciiil.liN     liicU      ii|i..h      lUill.      iiihhih'.:  Iiihhil.       (iiiihi:     Miiilli.     Ilic     l:iilu!i\.     a^     ll 


in;i  I      hii  I  I  KM  NT    1  I  \  1  I  :s    ox     rm     OHciVA    kaii  wa\ 


|"'il;IiI\     |..iral!,l   with    Hi.     |i.itli    il     |.,||,nv,.l  wih.K     I  lin.iiijli     Hi.      I!,  ii-.-,     \:ill,\.    ,-|iihlis 

I   "   '  III'  !■    Hi.     I'liiiLirl.  .  ,  \  ,  I     II I  iM.  I  III-.    II.    (...M-li,  II.  h,    at     Hi.      Ill 

\\liil'     M"!i- l-'aNi-i    vva^  \Mi  -.111111:   vmIii  |"iilal.        At      k  il.  m  i.  1 1.    1 1.  ,~l      lid  i      ||i,       I,,,,- 

Hi'      I'lik      III     III,       l..,\M    U     ,.;      II,,       M.     (,,,|l||;h      I.  MMhiJs     I,,    III,      ,   :,,|     ^1,1,      ,,|     III,.     U,||,m.-,\      ,111,1 

III-    lll-l     h.  111.  haul.     Il'll     II.il-vaL;.    a    r|.  \     ■  Ihilil.  illal .  I  \    |  il  ll  1 1-,  s  I !  il .  i  II  i,    hi.  .luil  a  i  i  i  -li  li -. 

'"iiiiaii    .  hl; !■.    ^^a-    |iill..l    aL^aai--!    s.iin,  \\iiirr    il    ,  I,  ,cnlii  s    aliii.p-i      iii    iiitii.     i-iir|,-. 

\ '  I '-     I'.i-iiiLj    I'l'.l.l.  111^    hi    III.     1 v;iii-l..l.  a|.|ii.i\iiiial.  I\    l.dall  11  .  I  111  ihaiiii  II  I-.    Winn 

<'i-iiii|"  ll     \-ill.  \  •■     am. Ill-     III.      ■-iiM.'iih.iihL:  it   .  hi.  ri;.  ^  linin   Hi.    hii.iiiilaih  il    k  .i\i  r  tin- 

iii"iilil  nil-.    i\  III  1.     Ill  .i\  \    ihll,  ll  h.-.  -   hi   i.  \.  I  !ii-l     |ii.|-lal.    ami    Huh    liili^    liark    liii-vniiH. 

Iiail  I..    It.    ..\.r...,hi.     ,|iii..kl\.        \,    111.     M,  .h-laiii-..      In    Hi.    ,-..iii-v,    . ,1   am illii  r   liall    a 

•■"llii.ir.l    I!  iil".i\     \v,-i~    I"    ll.     ..    v|i.,il   ,1,1  kil.ih.li-i     III.     hii,     |iliiiiL'.  -    mill    a     s.c.hiiI 

a'-i.-.    S\\  ll/.  ikih.l    I..I\\..ii    |i.iI\     ;ihi|    111.  |..,ik.    \\|i.i.     ll    ills, -nil. s   all'. till  I-   lay    liKip, 

ii"llli-    I'     iial    III    i;ihl..iiii    VMl'i   Inin,^    in.i.l  l.iihiiiii:    Hi.     WallmM,i    hilihil.   i-.MimM    li 

ii'i'iii'  III'  111-.  \. iilihi;l\.      .\' ili-liliark-.  \Wii.-li    'I    L'.im-    a    -till    liii^liir    li  m  I.      'I'liiis. 

/i_-',a;;-.    i.irk-.    .iml    i.lliir   -hii|:|.     m.aii,   nl  miI,    Ii\    -.nl,  .  I  Ii.  ii    an    \  ii  I  ii.ilK    llir.i    Irarks 

inrclilli;     Iji.      sll  .|:.!  I.  .11     v>  ■    l  .      l!  m 'lav!  leal  iK.  ••!!    Hi!-!,      k    >ll-.     t'.'.::    illillil'ii-     .,!a:!!l    :::i:!    laa- 
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If  KAll.VVA'^      \\()M)|;RS    OI-     nil-     WOKI.I) 

T'lnniiii:  ii..rlh.  \\liil.     kih  .m.  1 1 1    |>i  i-is  i;(i,  r,;!  ..m-,    nior,    ,l:iiN  iiiln  llu    iiiiiiiiil;iin  ('|iiiii|). 

•iNcI     t'li;    .iM       |i|,lci  ir  lliv      III     illM  .     III.      l;lli\\;l\  ( ii  ^rl'l  I  ic  s    .1 1 1' il  I  Irr    (  1  Ic  ■](      HI    till      i 'I'.l  I  ( 1    I  1 1 1 1 1  III 

ciiViiiiil:    --.a.  II    kih.iiM  III  ■.    In    Mil',,iiic.     nil.  "i.ll'i-t     I.  .  I     l.iiiL!.    111.      Iin\ii     III  iiii:    iiiinir- 

kili'iiH  In     III   ili-l:iii.-.  .  .|i;il.  |\    nil, I,  I-   III,     ii|>|„  r   |.i,i-|:i|. 

In    III.     I'l.illi  ii-liriii|.j    liiMii.l    111.-   r;iil»,i\  liiil   In.  m.i-l   n  m.i  ik:il.|,    ,||.|,|.i\   ,,111.11- 

ili  >rllli.'>    ;,     >llllll;,l'    I, III     n|ii;Ii||\      iihU.     ,||||,  \\j-\     I  ii:i  i\  ,  Ij,  ,i  is     111^111   lllU      Is     llu      ll,;illllr|- 


THI.     WIlNDI  KlLil.     H0KS1SHO1-.     CUKV'i-. 
A    -«tep   ul    J,    rmlcs   nnuiil   Ihi'    v.illty    to    pii>ei\<-   the   (;iadf.      Tlie 

'"■■■'     ^I'll'il-     "illl.      .1     ill, III, I.      s|,ll:,l     K     ni.',,|.  III    ulili-li    ji,     i,\irr;inii      III,      liliiMJlllia    nnl-or 

^""'''    "I     All. ,1.1.    M,ii„uli,il    . I, nihil     I,.    Ill;, I  nil. I     lU    nl,iii|,l     m  A ,  r,      ,|r,,|is     ill     |,\,1.     j,,,- 

■i'    \^'--iii.    nllli,,nul.    III,  IV     Is    n,,   ilnnl.lini^  In  i'     Hi.  iv  n  iv    lu,,  r,,ni|ilil,     spiral    liirimls 

■'"  '      I'll, ,1,1, III, ^      ,,|       liniks.        .Inst      nllii-  si,|,      l,\    si,|,  .      'I'ln-    Inn     ml,  is    l|„     innini- 

I'-i^-'"^    l-il'"!!' 'I'      '■''■!     Ill,      iMihi;,\     |,lnii-,s  Inin     llniiks     iliscniiiinj     n     rniii|,l.tr     ciivlc 

""■■"'-I'    ""      I'lv— I..     Innii.l.     :,.\V.y,:    r I     ^m:-::,\,,\.      Issm,,.^    Irnm    tins    :.:,\,  ,n, 

'"     I'li-lli.     II..      iiivli      1,1111-     nil.. Ill      |,().-,(l  il       inns     ,|,,un      tin       \nll.\       li.r     a      sin, it 

'■''      '"      'liiinil'l-.     III.        liii.        |,assii|o     I,,,.  ilistaiin.    aiiillliiri    licvilirs    anntliir    Ini-n 

'""''■''' '.^       '""'"•       'li'        ll■•l'■l^      ''.\       "liiili  s|,iral     111    Ihr    'I'ravi    t  iliin  I,     .-,,tlT;i    I,  il 

""     iii"iinl;,r,    uas   i,il,r,,|.      Si.in,    J '    kil.i-  I.  iii^ll,     lii„„    ,ni|     I,,    iinl.      Thus    a     miinl 
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III    ii^iit    IS  liisiiiiiiii   1,11   nnr    siiir  111    tin- 


{;i:ri"i.\(;  on    oi-    ri(;iir  (:()Rm:rs 


T4r 


IMXiiii.    till-   Iwii   tiiiiml    Uiills   iiliniisl    I Ii  h il-~   Ijiil;!.     hi    Hit    Kickint.'    Horse    IViss, 

nrj.      'I'liis  ill  \i  lo|iM     III   »Mik  In  iiLir    >  Ihnis.  mnl    In  <  liiiiiiiiili     llic    "  liii;    Ilill.      mi   a--   In 

,111(1    a^    all    1  iiLiiiM  n  iiil;    lial     i-    u<iilli\     of  piill   iluwi.   Ili.iailwa\    Liradiiiil.   In-  iliil    iinl 

I  a  Ilk  mil:  \mIIi  tin    >L  ( ,i.l  I  lia  id    I  in  in.  I  it--,  II.  Ik  -itali    I  i  a|i|il\   Hi  IKvaii's  s|inal  Milutmii  \., 

It    In    iinl    Niii|iii-iiiM    ||i;i|,    allir    llii>    main  I!iiIin|i   (  nliiinliia.   win  it   similir  ciiiidit  iin.s 

I,  NlaliMii  111    iii'jriinil  \  .  Ill  llwaL;   nIh.iiI.I  lia\  r  |  n  r\  aili  il.  a  ■   ilisiiili.ij    ni   am  il  iirr  cliaiilri'. 


UKVK  ON     THl.     I'l- NNSVI-VANI/i     RAIiWAY, 

Tlie  diNtaiKe    1.1   .1    slinii;hl    liiif    .iiiunm   the   finis   <tl   ihe   luo;'    i>   one   mile 


111  (II    ilii'tiil     Id    the    iiiiNiliiiii    111    iiiLiiniii--  'I'lic   iip(i|)   Is  ainilln  r   lavd'iiilr   iiiithiul   of 

III  I'liu  I  III    I  III     «  Ik  lie  (  iil(  l|irisc  «  In  11   I. mi  is  (i\  (  renin  mil;   sikMi  n  ililli  r(  lieis  iii  le\  el.  anil 

|-'a\ri     sneeiiinlieil    In    ail   a|in|ileelie    si  i/ine  ll    is   prael  iealile  sn  Iniio   as  llic  i  iiLlini  el'  lias 

111  Inn   t  he  I  uniii  1  vsas  eniii|il(  led.      I  [.  !i  wa^'s  space  in   \\  liieh   In  di  seiilii    I  lie  (air\  i  s  li  .id- 

a|i|innil  iiiiiil .    Iinwi\(r.    x\as     ieeii\i(l    Willi  iiie     liniii    nm     eallii\     In    aimtlnr.      Winn 

iiiialin\iil     ilis|il(  asine     and      j(alniis\   ;      -n  l)a\iil    Mnllal.    tin     "SiK(i'    Kin^:."   di  ladi  d 

alter  a    slinri    while   he   threw   lip   Hie   iiiiin  In   t.iki    a    wiw    line   .is   tin     ernu    IIiin    I'rniii 

111    the    I  nil  I  pi'isi  .    \irliiall\     lininnh  d    rrniii  DeiiMr    In    .Salt     Lake    lil\.     Ihe    IrnHniiiL,' 

Ills   post    liy    piipied    interests.  vaiiip.irl     it  t  he  siiiiu -crnw  lied   Hneklis  stnnd 

When     Mr.     Seli\\it/ir    was    I'alled     iipnii  in  t  hi'  \\a\   nf  his  (  iieiin  i  is.      Tin  \   reeeiM  d 

tn   (\irieale    liie   V  anadiaii    i'aeiiii     jiaiiuay  sliiet    injiinelinns   tn   suniiniiMt    that    tc'ii'- 


14-^ 


RAILWAY     WONUHUS    Ol-    Till-     WORM) 


THK     UOUKIK     Sl'IRAI       Tl'NNHS     ON     Till 
ST      GOTTMAk'Il     KAII  WAV 

ili^T  (ilwtllcic  ll\  lliiolv  or  ]:\  clodk. 
'I'hc         ■■    Sllwi-         Kllin    ■■         ,..,11,, I         I,. I-        ;is 

NiraiLilit  .111(1  as  sill, 1-1  ,.|  Ini,  .is  skill 
1111(1  sell  iir,  ciiiilij  (.(iiiliiM  .  'rii,.  cilx- 
(if  l)(  n\  I  •  lies  at  an  alliliidi  n\  .").1:i,S 
li  it  aliii\  (■  tile  SI  a.  and  to  n(  t  nv  i  r  the 
raiMji  till  I  iiLiiiK  I  rs  \m  i-,  ((iihih  lli d  to 
can;.  Ilic  iiu  laK  am. I  In  i-  i;.  Km  In  t 
inld  till  clniids.  tliiiiiiLili  a  land  nC  |ii  i'- 
|i(  tnal  siiiiw  .  and  t  liat  within  a  \  (  i\  li  \\ 
mills,  as  III,  null  I  H.ills  I, I  III,  l{ii,.kiis 
pri  ss  hard  npoii  l)(n\ii'.  A  dir. ct  dri\c 
f(ir\\al(l  \\as  ini|i.  issii,|,  ,  ^,,,  :|||,  ,.  the 
(  iiij'iK  I  rs  had  l:(.I  hi  11  intu  I  In  raiiLlc. 
till  \     cii  rii  (I    till  II       III,  s     .  \ ,  V     ii|n\anl 

111    ^      li(  uilili  riii^j.    ti.il IS    Inn  .    niak 

inu  hiiLic  liKips  ;ii|,|  disriiliiiio  l.r.,a,l 
swi  I  iiiiii;    rni\  is   tn    t  in     siininiit . 

rill  L;iaili  iiiii~l  III  niaiiil  aim  (I." 
'I  hat  I,  t  he  -(,. .  I  iiiiil:  diilniii  in  ciiii- 
II!  el  loll  \\  It  I ill  111  lail  11  ,\  ,.oii- 1  na- 
tion,   and    in     |Hiisiiam-(     o|    thi>    iiolicv 

■-oiiK    not.ilil.     iiistam-cs   oT   di  \ .  Inj nl 

uoik  arc  oH(  n  d  lii  i  l\  .  'I'liiis.  on  thr 
l'(  lilis\  Kama  l{all\\a\  tin  iiia  \lliiliiii 
liioiiiitaiii    Liradc    on    tin     main     line     is 


of  '.••_'  Id  t  |,(  1-  mil,  .  At  Kitl.inim.'  I'oint  the 
iiiic  (  nil  li^is  into  a  \\  id(  \ali(  \,  ami  a  |ioiiit 
on  I  III  , 11,11,., ill  sill,  ol  til,  laxinr.  and  one 
mill  dislant,  is  its  olijri.tiM,  If  a  lur  line 
VM  re  made  across  the  i;iili.|i  a  Liradr  of 
f  ."^  I'll-  cinl,.  or  a  lis,.  ,,f  ■^y.^'.  fi  it  in  tin- 
distaiici  Mould  111  rii|iiiri(l.  Such  a  i.'iii- 
(111  lit  would  lu  |)roliiliil  i\  I  (III  a  trunk  line, 
as  il  would  a|i|iroa(h  the  ma\iiniini  allownl 
Lliin  rally  noon  a  hinli  ro.id  for  \|.|ii(.|ilar 
Iralllc.      .So    thr    (iinimir    carrird    tin     line 

ar I   the   111  ad   of  the   \.illcy    in    the   foriii 

ol  a  lini;!  hoisi  shoe,  l-'iinn  t  lid  to  end  of 
the  iair\(.  and  mcasnrmy  aloiiL:  tin-  (■(iitral 
ol  the  four  tracks,  the  (iistiincr  is  •.'*  miles. 
AlthoiiLih.  Iiy  niakini:  the  (h  toiir.  the 
mileai^c  is  nearly  Inlikd  li(tw((ii  the  two 
|i(iiiits  as  e()iii|iared  \\itli  a  slraiL;lit  line 
throiiuh  the  air.  the  tirade  is  |iiill((l  down 
from  alioiit  1  in  I'l  to  1   in  ."),S. 

On  the  South   African  railwavs  tra\illii-s 


1  ..)   iit  i 


" •'"   •'fi'"' 


iM'oXiilltIM         I  1st 


ONK     or      1,11-      Sl'IRAI      TONNris     ON     TIIK 
ST      GOTTIIARI)     RAILWAY, 

Showinij  Ihe  upper  and  lower  Uinnel  mouths.  The 
line  makes  a  corkscrew  ascent  in  the  heart  i  ,'  ihe 
mountain   to  o\etcome   the  abrupt  diflerence  in  level. 
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the  Marit/hiiri'  (■r'(  \  liiuM  Inn-  1  iicnmitcr 


on 

llic   niri 


sIkil;    iristMiiccs   1 


if    (l.V.l. 


lilt    \M>ik    :il( 


.11. 


Iiotlilliif 


l)(  it 


>« 


'   (  liiiiiii 


it.d   f 


nun    flic   crciit    r:iil\v:iy 


(111  Willi  iuroiiaiitii's.  ii>  the  nariir  mi 


.'lit       /ij.'/,ii 


ii|il\,  hut   is  nicrcly  the  (•(illii(|iii:il  (l(scii|)-      yivini.' wa 


tiiiii   iif  the  ciirioiis 


iliirchx    till'  tram 


itcliliaiks.     s|>iials.     l()u|)s     arc 

IV.  wlicriAir  practicahlc.  to  straijilit 

with    tii<     intru- 


ictiiiiis    (II'    casv    ciifvc- 


<   tiial)li<l    t(i   iivcrcdiiH     till-   Mimmit    after      (hiction  nf  tl 
liliihiii"  t(i  an  altiliHic  nf  MIO  firt  in  T  mili- 


II'   rack   railway  and  ci>ml>inc( 


(I 


adiK  "~iiin  anil  co''  ulici  I  loco 


motives  tl 


'I'Im     name    arose    hecansi 
I         I  loll    on    |ia|ier    liiai's    a 


the    jilaii    of    the       eoiue  abrupt    cliaii^res   in    le\el 


'riiiinelliiii; 


sink 


111"    reseiii-       also     is     Ik  ini'     adoji 


till     more    fr 


■cel\-    as    il 


H'e  to  t  Ik    pe: 
lai'  of  a  lialloon 


ir  shap 


if  the  ill 


Mat. 


solution,  notw  itlistaiidiiii.'  the  liii\iir  initial 


Tl 


le  loop  lias  a  radii 


1'.   of 


■Nliensc.     I 


II    order    to    dispells,     with    tli 


.'{(HI  feet,   with  a   nKi\iiiiimi  uraili. 


Ill  of  1    in 


videlicis    of    enuilieeriliL;    illfjcnilit 


\'.    as    I  lie 


t     111.-    iHik    ..f    th.'    Ii.illooli    one       latl.r     .xei.'is 


:!().    and    a 

tra.k  Is  (iU  fe.  t   \hI'\\   till-  olh.r. 


a     vers'    appreciahle    au;^- 
iiiiiiIiiil;     iiitlueiice    upon     tin-     cNpciisc    of 


l''or  till'   most    pari.   howcAcr.   such    inter-       nmnii.i:   .1    raiU\ay. 


TKAVKl.l.ING      MU.KS     TO     fl.lMH     A     i  I.W     h  KKT, 
The  ascent  of  the   Divide  on  the   Mollat    Ko.id.   showing   the   big  loop 


THI       T(IN..1AI1     AM)      UI.IWAIIK      RAIl.WAV      IS     1)1  Alii     VAMIV 

The   enuHU.    h..ul,    „.   «.,u-,    -up,.l,...      Th:.    ph„t,„;...rl.    t;)v.,    .,   s,,,k,„n    ,cl...   ui   tlu-   M.,,1^ 

ihar-iUiT   ot   ihf  tountry 


The  Conquest  of  Death  Valley 

HOW     THK     KAII.UAV     WAS     DHIVhN     THHOUGH     THI-;     AI.KAM     DKSKKT     Ol'     NKVADA 


I!K\     th,      -tol     III, I u;|.     I,,    |„  J |,;,||.     |„||     tl„      M.lltlM   111     (\llVlnit\      IS    as 

IIiiiil:    aini-v     \.  v.hl.i's    si/zliii-  fai    Imiii    III,,  i-iiast    IIS  ,-\,  1- :     acci  ss  t  lur,  ti> 

"■'^''    "I  ■'ll-ill   '"  '^\"  II   l-il,IN,u  IS  |,v,,\  I,  I,,  I  ,,v,  III,,     ha,  k^  ,,l    111,     A  I,  Ills,, 11, 

5^— I     ali,ll!li\,.lit,.   Ill,    haiiH-  l,.i    III,  ■r.,|„ka    all,!    Saiila    I',.   s\  ,| ,  ,,|,    «|,i,|,    nnis 

V|    fi      I  III.  II, lis,      s,  ,,,,,, I     ,,l,M,,i|..     if  ||ii,ii|m||    |ai,||,,„    oil    Its    Uisldii    ua\    t,.   III, 

^^i!^^(,      I'IDsalc.       I'lit     sii,|,|,  nly    s,,iii,  .  l'a,ilic   s,  a  li,  ,a  lil. 

'^  ^* '         "  '  N  ,  I   llii    ,  hunn  I  I's  iiis|iirali,,ii  Has  Inn,  Iv. 


,11,'      I',  I-  M,  ,1      I,.       I 


,,       mill,  1 


'■''^"'-     •'-     ""      ■■  ■r"ii,,|,al,     all,!    'I'm!,  ual,r  ( II  li,  lu  is,     a    lu^  iil,ii,  ,iis    naiiii.    ai!a|,lr,i    I,, 

"■"'"•'.^■"  '•'"  "I         tl"  'hLllMlls         is  III,     s||,,,,||||,l|||„..    ,|||„||t    ||.,,,     |„,,,|    ,.^,,1\,,|, 

'■'■"'""'    "'"'    ""     'M'l'---- "liH-li    Miiisl  l„,aiis,    tills  ii,,|„„|ai,|   n,a,!  Iia\,is,s  a  (!is. 

''■'^'     '""I    1"  i|"  li'^il'il    III    an    ,, nil, Ills!    ,,f  nial    ,,,iinlr\    vvh,  iv   sinisl.i-  s,,l,n,|ii,  N   an, I 

I'vni.al     |,st.    s,,in-    tlial     II,,'    ia,!\va\     uas  t^inn    1 1  a,!il  i,    ,s  a  Im  ,iini|.      Il    ,  ,|T,  is   an   ,  asy 

'"    '""     I"  111"  I-    t).    ■r,,n,,l,ali     11, „•    I,,    Ti,!,  a|,|)i,,a,!i     I,,    III,-     ill   ram, d     |),alli     \all,v', 

"■'•"•      ll"\^'A,i-.    Ill,     lu,,    ■    Ts-    |„,,v,,|  ||,,-,a,!s     t!„      !il,!,ss     .\niia:;,.ssa     (ans,,i,. 

"■"^'^''•'I'-    •■""I    l"illi»il!i    111.'   III,,!.  ilakiiiL'  skills    tl„.    I-' ral    Itan-,',    ami    ,';:  1 1 1,  s'  I  h,. 

"•'"  -'^""  ""    ■ill'l'  I'l'i^'    li'l'-      Sim-,    111,  II  pass,  no,  I    I,,  III,.  |,ni'li,.||s  ,,r  Sk,|,t.,ii   l',ak. 
'•    ''■'"    i..!,.m,.l    lis   a|,|,li,'ati.,ii   s,,ni.ulial,  Th,'    j,  u    sliaiii:,'    u,,ik.is    in    lliis    iiili,,s- 

•'^  ""    ""I'll""  'ii'l  I"'"   li"'-  '"iiiH.t   -.Mill  |,ital,|,     cmn.r    ol     ih,     H,,r|,|     „,,ii|,|    have 
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T 


miMillrd  llir  (Ic  lid,  iicy  (if  llllr  \  ir\ 
|ii,.iii|ill\  liiil  I'll-  tlir  irii;iiH(  I's  iniii  iiiiitv  : 
llii\  lia\r  a  t;iiiii  liiiiiiinu'  \\liicli  i^  rill(il 
|ii  (iiliai  K  III  .iiiiiiii^laiKM -,.  Il  ijiirsiiiil  c|i  - 
iiiaiiil  a  \ii\  \i\iil  niia'jiiialinii  Ici  i-uMjiiri- 
such  liapl  i^iii^  as  I  lir  "  Skc  li  I'  ill  and  l)i  al  li 
\allrv  l-'ast  I jia  '  or  lln-  "  I'lmiial  'rniiik 
I!,, ad;  lint.  l"iM'i  toivslailid  li>  lln 
(■iiL:ni.r|-.  and  llir  alhli  laliM  litlr  ,H'i clui  ly 
O'lniliatnii^  all  .  iToils  lo  he  sn|)(  lsrd(  d.  lln- 
diM  it  liiilii'^  lia\r  linn  I'lirccd  In  (Miilchl 
I  III  lll■^l  K  c  ■-  sMili  niiknanini'.'  lln  Iraiiis. 
••■I'lir  Skil.ti.n  laniilid."  ■■ 'riir  Dialli 
\'alli  >•  l-',\|iri^^."  ■' Tlir  I'asl  l-'iim  ral."  am, 
so  j'lirth. 

^■.  I    llir    ■•  'I'.    \-    'I'."    lailuav    lIsiH  11 

jnkr.  Ill  larl,  ll  lallks  as  lillr  nf  lln  lliu-l 
iiii|i;iiiant  Inn-,  in  I  In'  S'  Ir.  If\  Inikiiii: 
ii|i  uilh  III.  ■■  lliillln.-  (.iildlii  Id  '  and 
■riilni|iali  rall«a\'-  it  iill'ils  a  shmt  cut 
ariiiN,  tlir  liiinlli  111'  \i\ada.  I'lulii  1  lid  to 
end  ll  Iravii'srs  lilislriiii;^  dcsiil.  ulni'i  llic 
slanl.d  cacliis  niilv  can  snanc  a  nmt- 
liiijd.  and  wliirc  tlic  ciiynlrs  and  lalllr- 
siiakcs  ai'r  tlir  pi'i  liuininant  i .  |iri  siiitatis  <  s 
of  anlinal    lite. 

I'riilialilv  in  no  olln  r  coi-iirr  of  the  N'oilli 
.»nuricaii  continrnt  is  ahsolnli'  slrnlily 
t'lnpliMsisid  in  nucIi  coniin  llini;  fnrni  as  tin 
district  served  l)\'  tlic  "''1".  A-  T."  iaih\a\ 
tlironiiliiiiit  its  liiinlli  of  17")  miles,  l-'m- 
VI  ars  Dcalli  \'allc\-  was  slinnucd  as  if 
stricken  uitli  tile  |ilaL;iie.  and  the  siiiTonnd- 
ini,'  desei't  "as  aptly  desciilied,  with  its 
eternal  tenipcrat  me  ran;.iini;'  from  KM) 
iipwariU.  Imtli  da\  and  ni;jlit.  as  "Hades 
xvitli  the  Inl  off."  Its  ill-sonndiiiL.'  name 
is  sini:nlarK'  apt,  as  it  has  lucii  the 
;^ra\ey,iiil  of  pioneers  iniiinin  r.alilc.  K\'eu 
the  ro\  niLT  desi  it  Indians,  acen^tonl(d  as 
tlii\-  are  to  parched  stnlches  of  eoimtry 
an  i  a  precarious  e\is|(  ncc,  n|\|,  the  "  \allc\ 
of  skulls"  a  wide  liirtli.  Maiiv  intrepid 
spirit,,  pellet  i-.at.  d  its  silent,  liakliiLT  fast- 
IK  SSI  s.  liiil  few  relnrncd.  The  majority 
of  those  who  liiiiped  li.-ick  into  civilisation 
Wire  little  <|sc  than  h\iiii.'  skclitoiis.  with 
siiaturni  ui  r\  IS  and  nniialanccd  miiuis. 
19 


Not  w  it  lislanduiL;  this  i^iiiii  ,il  iiiosplnrc. 
Death  \allcy  1  \  ir  has  lAcnaMil  an  ir- 
ici^lilile  ra-.eiiial  ion  to  llio-i  who  uill 
111  ll  lie  liaiilk'  d  li\  .iii\  iipposil  n  111  of 
\,alurc  111  tin  1  li  rii,il  Ntriiiiuli  for  i\i^t- 
lUCe,  'I'lle  Willi  \-  reeks  with  Wcillll  111- 
eal.Milal.l.  .  \>  a  rule,  it  is  the  (.olditi 
|''le.  ir  w  hich  teiiii  '^  t  he  liard\  and  di A  ll- 
nia\ -e.ire  :  Imt  in  Ihi^  lUstaini  il  was 
,lliiillnr  liiaLini  t  Iioim'  'I'ln  world  can- 
init     roll    alonir    to  ila\     willnnil     this    imhu- 

iit\,   and    De.ilh   Nalley   is  chuck   full   of 

it.  The  lliior  of  till  ileprissiiiii  a  lake  in 
limes  Mo|,  li\  1^  carpi  led  willi  ^oda  and 
l)iiia\  111  ,1  depth  which  iie\ir  I, as  In  eii 
soiindi  d, 

'I'he  111  il  and  ikirm-  \m  re  iiol  prepared 
to    let    this    opportiimly    to    amass    \v,  allh 


'i 


t 


'  \r,i)MlKiri  I)    °'  '""' 
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l^d  KMI.WW     NVONDI-KS    Ol     rilh,     WORM) 
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"'"      ||i""il'li\     iKmiiIm,!     •■,|,miI      laN  ■■  lin.nL'hll.ack  a   I,  a-il.h    |ii,.|,,t.    uliirli   ua"s 

lj\    IIm.-i     \\1i,,   \v,iv  c.nl.nl    t,,  I,,,]    ,,,   i,|,,n  a.|,,|ili,l    uilli,,iit    ,1,  la\. 

•■"I'-""'''    -iiii'"||Ii'Iiiil:-.  (  ,.iislni,l „a-  hniii,,l  h,iv>aid.     I.aiv,. 

''"     ^ii'''-'-'^    "I     Ih.M      lianlv.    a.i\,iitni--  iranns    ,,f    na\  \  i, -,     a,,  n- ,|     I,,    ihuin;,, 

""■-■    •ili'l    jihakv     |.i,.-|„  ,  li.is    l,m|,l,,i    Ih,.  th,.    -I,, I    lhi,,i|o|i    Ih,     iIimiI, 

'M|"l.ih-U.       Tla     ■■  lal-.'    al-  u .  iv     i.r.iinlil      up     sulU     \a-l  '-""ni|uerin;: 

Death  Valley       "'"H-hnHS    hail  I.  humI  m,-Ii,  ,  sn|i|,h,si,l    nial,nal    an, I    |,r,.- 

Eipri-ss."  I>.  \,iii.|    ..iiii|inli.    \\,i',     \mIIi-  \i-i,,n-.      l.as    \(l;.is    Has    I,,    h,     Ih,  ir    hasc. 

"ii'     .ill    Mi,  an-    ,.f    lrans|„.il  ami    lli,\     \m  i ,      |,,    in,,\,     |,,i\xar,l    like    an 

"I-    'li'ii'   "liillh    I,.   Ih,     maik.ls.      S..   Ih,  \  m\a,lniu  a|-m\    acn.ss  Ih,    si-i.ivhnio   ua-lis. 

"'  '■'    li'i.i'i'i  il  I"  r..nsimimal,    11,1-  ,  ml.      i-h,.  \mIIi  Ih,    r |,|,  I,, I   Ir.ak  ,  \,  i    ,.ii   Ih,    In,  Is 

'I'-'i'    'l'lmiM,l,,l    |„,nli.i|-   .imIImmIs.      -riiis,  ,.f  all    I,.    I.ilii-    n|>    I I   .ami    uat,|-.    I„,aiis,. 

"''■'     h.ith. -,.111111-.       Ifiii;,     l„.\,,|    \,  hi, lis,  til,     c.iinlrx     lia\,i-,i|    cmiM    n..l     \i,l,|    a 

vlniia  ,,n    lai-o,    \vli,.ls   uilhiiiil    -i.iinijs  ami  ili',.|i  ,.f    ilnnkahli     li,{im|    n,ii-   an    mmic   ,.f 

\^ilh    l>i,s    T     imlas    in     whllh    I,.    |,f,\,iil  h...,l-liilT. 

-'"'^I'l-     111    '111     -"II     -.ili'l.     "'!■'     li'iill      :l     ,1  Allli"liiili     a     |,|-,.iMi-ii|o     stall     uas     mail,' 

c.-l   '.r  'J'Jild  ,.r  -,.  a|.i,i,  .   .iml   u,  1,    lianl.,1  vvilh  the  nraili.  th,    ml,  i|in-r  ua-  m.l   pn.- 

''.^    t'iiiii-"!    mnl,-.    Nihhli.    Ill    Ih,  11    lalM.iii  .,,,|ii|os Ililv.     .\  (lispiit,.  ar,.-,   1m  lu,,  II 

I"-      "^'1'      III'       l.hmlm.j.        thii-l   l,.ilnniiL'  I  h.      n,  u     <(.m-,  in     ami     Ih,      lailuav      \mIIi 

'I'-'  'I-     l"'-'li"      :i-    i^.iMMl     a-    M.    II-    iMiiiiaii  ulmli    il     uas    link, (I.    ami    t  h,      li.iiii,  |-    uas 

••"11'   i-ii' -■       l-;\'  i>   li-.ini  h.i,i  hili-lml  l„  liiml  a-.n  ri.  \  i  d.      (^imll\      lli,-         '\\     \     W       ap- 

■■'    '■■■'I'-"' -    "-'I'l-    -Mi-.^'.ii    :in,|    ,1    ,-,.1-11111-  pi".-i,-li,.|   Ih,    .\lrliis,,M,   'I'l.p,  kii.   ami   .Santa 

^•ii"i-'l     '-'!■    ^'h'l'^Mlh     Ih,      mm  I-    uanN    ,,1  j-',-   -\-|,ni    I,.   -,  ,-    uli,lli,i-   il    ,-,„il,l    nwl    hr 

'"'•li     'I'-ili     -I'l'^     '"-i-t     iMii^hl     I"      i,--i|ai^,.l  liiik,,l    lip    VMlh    111,  III.       .\|     II,,     -aim     liim- 

'lii'iii-    II"      l"Min,\.       Il     VI. IS    -I    pinniln,  Ih,     sni-\,\i.is    u,i-(-    s,  nl     ml,.    Ih,     .1,  s,  i-| 

''■■'"I-    -"I'l    'I    i.'lll-tl    ■-"   -l"ul\    I"   ami    11 -,     -,      I,,    pi,, I     a    mu     i-,.iil,-.     m    Ihr 

"'■'•     III'     ■■|-'l-"    Ml    lh,n-,^niii     |.Miilaiil\  ,\.iil     ,.i    III,      lal,-l     d,  111,,  la!  mii-     pn.vnii; 

<hil.l".i    II    ■■  'I'll.     D.iilh    \,il|,  \     |-:\p,-,-s,--  -m-,-.ssfnl. 

""I     lliiii--     IM,.\,      ,|im-kl\     ,\,ii     111     111,  On,      ,\,iiinLi      m     S,  p|,  iiili,-|-.      |;km;.     all 

(.1,    s,    l)       uL,    n      ..-lull::    l-,l:i!      :i;    \   ;!;.:.:...    ..!        ...I.  l! !     ..  ...       ;1  ..         :  .        ;■ 
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l.;i-     \'ru;i-.     r'i-,i\.i|     m     c-ml     mihiiim.ii.     In       iimiim\(|-.i    pihl.  sn   i  |,  .,  i  I    is   :iM\iniiN   \M.lk 
••  (louii     t(M,K.'       \t     llic    siiiiK      liiiir     I|m\        niiili  I-      Ihr      III. I      ((.ihIiIioiis.      Willi. ■      Hie 


n,i\\li^    will     liii~\     hii-IIiiil;    uilli    tin     In  :it 
;iimI    sjiicl    tlic   ((inlrulliht:    Inici  s    \m  n     ali 


win  mill  rill  In  li>:iil  :ill  iiiiiinili.ili  ii  i|iiiii  - 
nil  Ills  mill  :i  v^.nliiiL:  Irani,  .iiiil  IIh  iIi  si  rl 
liail  liiiii.'  Ill  I  11  »  l'a{i|iril  III  llir  llialil  li 
of  hiLilil  I  11'  till  liini'ii  il  task  was 
(■iiiii|ili  III!.  Till  11  I  III  iia\  \  II  s  Will 
dlili  11  il  111  taki'  I  111  II  sials.  anil 
witlioiit  anv  liiss  w  hall  v  i  i'  ll.i-  tram 
st(  aiiiid  awa\   tu  I  In    sunt  li-wi  st. 

Will  n  till    I niiii:  hriiki    l.as  Vi^as 

was  (lisiiiiil.  Ni.l  a  iia\\\  ^^as  In 
lie  s(  ,  II  on  the  ^.'raili  :  tliirc  \^as  iml 
a  siiiuj,  ton!  Kiiiij  aliiiiil.  What  was 
till  liialti  1-  .'  llail  till  III  \\  hnr 
nil  t  I  arl>  smlili  n  ih  alh  '.'  \t\  w  lial 
NlTliU'il  til  III  all  in^rnilalili  iiixsliiy 
was  soiiii  si.Uril  li\  Ihr  lirkiiiL;  I't  till 
t«'l»'ixril|ili     wills.  'I'lir    I  lain     whali 

liad  (ji  |iai  Ir  il  so  hiiri  h  ill\  o\ .  iiii'^hl . 
ustnisiliU  |mi'  till  Wist,  hail  stii|i|iril 
at  til,  litllr  stalinli  of  I.iiilliiu.  on 
till     Alrliisi.ii.    'rniiika    anil    .S.iiit,     IV 

IllH.  'I'llr      tiinls      ,111,1       Sll|i|lliis      hail 

Ixrli  |iili'liiil  out.  anil  till  iia\\iis 
wen  tiiihn^  lor  all  lhi\  win  worth 
njioii  a  iirw  '.^iMilr.  Till'  San  I'lilro 
liiir  hail  III  I  11  thrown  o\  n  Imaiil  :  a 
rnal  hail  ni\(n  what  they  had 
nfiisiil. 

Tlir  cnijiiiccrs  .iiiil  llicir  aniiy  of 
one  thoiisaiiil  noiuli  siiipt.  h.irdriicd 
navviis  SI  t  to  vMiik  with  L'rral  Ljiisto  : 
tiiiii-  had  111  rii  lost  on  the  initial  iiu- 
availini.;  start  .it  I, .as  Vi-nas.  Tlii' 
stand.ird  Liaiif;!'  was  adoptid,  since 
T<iii(ip.ih  w,is  not  tlir  nitiinatc  limit 
of   iinrthrrii    railway    tia\il.  soilxtl    ill    kirpiiii;    tlir   front    will   siipplird 

Tradition.  Iiistiir\'.  and  siiprrstit  ion  dr-  with  .  \  rr\-  littli-  rccjnirciiulit.  .\t  ni^dit, 
tnaiidcd  riahor.air  pn  r.mtions  to  prrsrr\c  whin  tin  nrad,  is  had  rollid  tiii'insclvcs  in 
tile  iumians  sla\int,'  on  the  s,  nii-roastiiiij;  tlnir  lilankcts  and  had  laid  down  to  a 
dust  in  layiii},'  tin    liond  of  stnl.  hard     w<ll  r.inud     rest,     tlio    iiininrcrs      in 

Tlir  railway  nradcr  is  a  curious  indi-  tlnir  littl,  olhir  at  I.iidlow  worked  far 
vidiial.  Ife  will  lalionr  iiard  and  loni.'  into  t  he  darkness.  eonipletiiiL'  their  teeliiii- 
unconiplaiiiini.dy.  tolerate  nimiereifnl  eli-  eal  duties;  foi-  the  morrnw  under  the  llicker- 
liiatie  conditions  without  a  murmur,  and  iiii;  yliiunier  of  oil  lamps.  Often  tlio 
v^nffir  isolation.  UnL'!'i!i|Lllni.'!\'  so  Jomit  .ns  he  eastiin  skv  had  l)econ  e  Well  snffusi'd  with 
is  well  fed.      Moxin^a  force  of  a  thousand      tlic  comini,'  dawn  before  tlicy  turned  in  for 
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HAII.NVX^      WONDIKS    (  )l       I  III;     WOKI.I) 


III    li"i'i    "I     l>^"-    I'l"- I'll     II'""    "'  III. II    III!  ,.|    I..1I111J    III   111,    mI.hI   (I, Mil.   .mil 

•I"  II    -III'  ^  I.M..r_.|ii     th,  ,11     I,.,,  k 

I'll'     '"ii-lliH  li.in    (,iiii|.^    H,i,     lliiirj    ,.iil  rii,     .ivvliii     |,.im|im.>.,     I I     Im.iI,    ,|iiv| 

"^'1     II"     'III''    'I'-'il     l"i    .1    'li^l.ilii,     ..I    -.'(I  li.i.ii.ili |.Im  I.  ,  .111,1  sil,  iir,    vv,i.    111,    ^i,:i| 

mil'  -     I"   \  "ll'l     III'      |'"lllt     Ull,   I,      111,      1,1^1     I. Ill  l,„  ~    ;ILMIII^I     uliirli    III,      ll.l\  M,   ^    Ii.mI     1,1    ,  ,,,, 

"■I-    lii'l.       >ii|i|'li'>     v^'i,     -111     ii|,    l.\     li.iiii  1,11,1.       WImii     III,  II     ,l.i\    ,     u,,ik      v^.i-     lllill, 

il>    Lll    .IS    |ii.->llil,     ;iliil    III,  II   nI.iII,  ,1   ,,im.,i,|.  Ill,  I,     ,^,  I,     I,,,    vv,  I,  ,,||i,      1,  l:,\.il|,,|i-..    1  \i  ,  |il 


A      HI   /Wi      .STkIKH     (1|        IKlSIIINi, 
Every   pitie   ol    Inii'ni    h.iJ    Id    1,c   li.,uU-,!    >f\pi.il    huii,lu-J    milvs. 


'i.\       lllill'       liaiiis.       li,  \,,ii,l      III,       i:iilli,;i,l  III   I  li,  II'  iiXMi  III  ;il  1,111.   I"  will    :i\\:i\    rlirmrnl 

-li'i^-l'il     'I     1 1  !■     Iil'|ili":i,      liii,  .     Iiiir  l.i^iir,.       Iiii|,r     -ihIi     i  n,iiiiiNl:iiir,  s     iI      is 

ii''ll\     ImiiII     :iii,|    111     ;i    i,iii>l     ri.i/\  ■l,i,ikinL:  in. I    Mir|irisiiiL'    lliiil    ^:iiiiI.Iiiil;    liiriiiii's    the 

ili.ii.ii  I'  1.  il   I-  Ini' .  \  .  I   il  k' jil   111'   ,  iii^iii,  ,  1-  ^M.i-I     |M  ccadilli.    ..!     Ill,      h.iril,  11,  ij    ^rmj,  r. 

Ill  l"iiili  "  illi  ll"    nii.sl  ili.l.ihl  ,  -iiMi,.    Wh,  II  Til,  \      InlldU.d     lliiN     iiiiiiiM  111!  Ill      lllill!     lis 

■III     ^ii'i'l'  111      I"  I'll     '.ii,      I, I     111.      111.11     111,  111, nil, I, .n\      |mII'iI.     tli,\      ui  IV     111,, kill     Ml 

'ii^ili"l-     ii'lli-     li'liiiiil     km  «     all    .ill,. Ill     It  iiiirkil.     IT     It     lail.il     I,,     |,r,,\i,l,      siilliruiit 

"itliiii    I" ■    till',     -iri.ii,!-.    1,1    lis    ,„,in--  I  \liilaiali.iii. 

I'll'''     ■iii'l    "'I'     •il'l'     I"  ('.iiiiiiiinicMl.     I.  Ill-  \,\a,la    li.is    alwav-    ilijuMil    Hi.     r,  |iiil.-i- 

I'l'iii.^      iiiiasiii.  s     III, III     II,,      ii,|,iv,  ,i     iM.iil,!  ||,,||     ,,|     |„ii|._r     a     ,|iiaiiil     sial,      uli,r.      the 

I'l'i'''      'll'      |'l"|i'l     all,  nil, .11.     wliiili     \\,,s  laws, 11,    nils,  i\  ,  ,1   III   a    j  m  ml  la  r   w  .1  \  ,    w  In  rr 

-'III     l"H^ai'l    with, lilt    ll,  l,i\.      On,',     a    ,|.,\  III,      1,1. as    i.l    ia|iilal    .mil    lal.i.iir    li.iv,-    an 

ll"      wli.'/N.     Iii.rax   I.I.  ..ill,  ,1     c..iis|  I  111  t  h.ii  iiliiisiial     ml,  1  |,r,  t.al .-,11, 1      wli.i,'     .l.ick 

'  iiL'iii'    rra\il,  ,|   I..  Ill,    ,n,l,,|lli.    sl.,|||!^||  n,s|,|s    ||,,,l     I,,     n    lullir    than    liis    iiiasln-. 

"".^     "I'll    'I-    'Milks    ,.|    Nv.il.r    I,, I    III,     ,11,11.  liiil    ,,ii    this    imil,  ilakni-    lli,  1,     uas    n,  \-,r 

■ii"l     i.iils.    s|,,|,.,..    c.,,,,.  shlil,  ,.    ,l,.||imu,  III,      sli-litisl      iiitili     or     ililliciilu  .         The 

■iii'l    I'll'i'-.      \\l t    hail    s|i,,|    It.    I,,, 1,1    ,1  ,i,w|i,,,rs     |,„,k      .laliiiial,      caiv      llial      tlir 

Jiick,  li  ii|i  iiiiisi-  JaiMiiiii  Is  win,  liail  r,  II  IM  ll  llillaiiimalil,     priA  ai  Iralui-.    alriilml.    ,!iil    nut 
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II  ■  ailr  flic  cMiiii^.  T'  .1.  ("ffi  I  •  :i'i'l  I'"'  I'll 
at,  lid  \.i\  |H.\Mifiil  siniiiil.ihls  In  (|iiiir 
n  llini.'.  :iimI  sc.  IIk  .  .irM|.-.  "iHi  lln  ii  riiiii;li- 
.,,,,!  I,  ,,l\  ali'l  tliil"n^l\  nil  Inn  i|  ilirii.iti  s. 
u,n  .•..iii|M  ll,,l  t..  SI  till  (l..\Mi  111  III- 
lii.iiini  I  of  tpIL'  r^iinllii  s.  I'l.rluiiali  K  .  ll  \' as 
,„,(  I  ,|||||,  nil  nialli  i  In  s,  i-iil,  m  .liil  ill  n  .11, 
nil  ,ja\  ll  III'  Is.  (»lii,  j.'i  hi  iall\  (.mill  fiiiiii 
slid,  ill  l,M  Mills  lia.li  .  dill  mil  a|i|iii  11.  ll- 
til,  ll,  'pji  I'liis  riiruit.iiis  tiaiii|i  ii\ir  liii- 
ill  „  ll    ;      till      llsks    W.  |.      Inn    111  .ll. 

It     was     \v  ll.  '1     111'      r.iihv.iv     1  nli  nil     I  ln' 

AniKlL't's.    1       I       IIIMUl      llial        till         InnsI        (llDl 

i-illl    Will  k    \\  ,is   (  iin  illlili  1 1  ll.       I  I  il' 

^  """''  pal  n|  III,  Mar  'Ills  ■■  sink  ■ 
Swamp  f  ,1 

Is     a      linr.i\      swa!    p  :      im'      1 1" 

ri  ni.aiiiili  r     il      is     an     nv  1  11.        'I  '  .      i,iil"a\ 

<-llllL's      sn|ni\v|l.ll        In       ll"        innuill.'lll       slilc-. 

.•I'l.l  a  -alli  r\  liail  In  1 11  l,la-li  il  aliil  li.  v  11 
nnl.  ll.  i|i  (Ills  (|iu<ii  ihrnllL'll  fll.ilili  lulls, 
alii       v.mnni:.;     ili  |iiissjciiis     lillnl     Willi     llif 

iliislalili     s|ii.i|    III    s|iai I    li\     lnl'\     tinilMT 

III  -.111  s.  'I'lii  si,  M(l(  r  Inn  nl  (■niiiiniiliica- 
linii  was  laMil  lir.ixily.  iik'-  nm  '  :is  i\riy 
iiiinri  cif  ni.il-  ii.il  li.iil  In  I"'  lii'iii.'lit  in  ; 
III,  (.niiiilr\  ,li  1  nnl  .Ml  111  .untiling  nf 
v.ilii,.  In  III,.  Iiini.li  i-s  111  Mini  1  arlh  fnr  llir 
jji'ail,-.       !f    a    cniil    nf    "  1111,1    \M  !',■    r,  ijuin  il 

l.il-     III,,     lanip     liiv.     Ili'ii     tli(      l.li|il !■ 

<-laiiL:iil  fi  iiilii  :ill,\.  and  In-  fn,  I  was  I  ur- 
niil   n|i   Willi  a~   1 Ii   sjucd   as  a   inn     /ii- 

IlKlll     nf    s|i|k,s     In    I  lllicll     till      rails     In     IIk' 

sic,  |ii  rs. 

It    Was    a    cli..ir\      iiiil'iwaiil    |nill.      'I'lic 
niiiiiiilaiii     siil,^.    (..iti-liii        the    li(i,c    liiat 
<if   t  ll,     siin.   ai  I,  ll    Ilk,'   till  liil,-ks 
The  Navvy     ,,,,,|  ,.,n,,,.,,,,|  ,,  „,lti-v  o|,.w   wluii 
and  the  ,'  ,     , 

Desert.  ''"    """    ''■"'   <'i|'l"'l    '"  In'"'    ""' 

Si,  1 1  IS.  s,i  I  hat  niL:lil  lii-nii'j.  I 
(.racticalK  nil  ulnf.  In  tlic  liiait  nf  lliis 
;  1  111  111,. I.  h  ii{  m  I  III  Anil  rii-aii  lanilsca|H' 
iisis  till  \rni.iL;nssa  I{|\,  r.  a  -11,, mi  nf 
saliii.ilcl  s,„|a  :liil  linlax  wlilcli.  alter 
iininniL:  fm'  a  f,  \\  niik  .  c,  ;iiis  In  a  s|,.p  jn 
a  liasin  In  i'a  1  |i  iiiiilci'  the  rule,-  lii  at 
of  111,-  sinnni,  I-  s  n  nr  In  In  al)s,irl)i  ,1  li\ 
the  snirnniiilini;  isti  nf  limax.  suda.  nitre. 
and  wli.it  lint.   .\s  III,  H  rail.  Is  |iiisli,,l  laillur 


and  f.iitlnr  iiiln  llii  disiiid  /.niM  ''ii  V  Ik- 
caiiie    re    and    innri-   siill,  n.      Tin     id  si  rt 

ll:l\  \  \      I,    nnl     ;i    Mt\     lni|U,ie s     indlMilll.'ll 

1,1    III.     ll     I    nf   tliin  s  ;     lull    wli    n    his   s,  uses 

1,  ,.a lull,  d    li\     llii     iM  ll.i-linu'    Ldnw     nf 

;  llsti  IIIIIL,'  W  lull  111  111  e  Hill  l.iellnlll  allnnst 
tn  dnnilniess.  'I'll  hini  I  In  n  a|i|ii  and  In 
|„      ,,nK    line    nlijiit    111     hfi       In     swiiiL'     his 

tniils  Iiieeh.iliiealK    fni    I r  all,  r  I r  wiMl 

iniasiired  slink,  s,  \Mtli  ml  i\.iU  fm'  re- 
frislnni  111 ,  One  wnndils  Imv^  nun  ciii  lu- 
ll iii|>l,, I  In  Wnlk  mull  r  suell  enlll  1 1 1  ml  1  s  ,is 
III,  ^1  .  Th,  ri  .1.1111  i.  nnl  far  In  s,  ,  k.  15,  iiiL,' 
|..||  nf  an  nniisn.il  eli.irael,  r.  it  ri  e,  IM  s  i  11- 
|i.,iii.ii|  |,a\.  1)^1  1 1  lilt  r|irisis  haM  ciil- 
1 1\  all  1 1  a  |ii  eiill.ir  t  \  |i,  ,if  II  iv  v\  a  s|i, cial- 
I  .1    III    his  er.ifl.   :\.   ll    \s,iv.      Nn  nn  1  nhnriis 

anil    ll  mil  if,  •  t    w  ,  iv    I,,    h^     f 1    mi    such 

\\,.ik  as  till  .  .\  Week  nr  a  lllnlllh  fiiliml 
till  III  nut  ;  IlllV  VU  r,'  nnl\  Inn  allMiills  to 
ei  t  as  far  awu\  fmni  I)  itli  V'.dli  >  as  I  hey 
cnnld. 

.\s    the    iladii-s    drew     M,ar    tin     haiinleil 
(ll  |ircssinn  thi\    s.eiir.d  a   little  rclas.lini: 

wi  re      cnnfi-niil.  ll       \>  ll  h        fresii 

fi.i      ..I         i        ...  I  he 

h'.ccs.        Ihe       ill  si  It    I. it,       came       ..  i,^.^^ 

nut   nf    thiir    links     and    liiirmw^      Hats." 

In  v^atch  the  aihaiice  ,.f  the  ste,  I 

lii:.di\^a\.       .\s    (.,iiii|iallinns    IIha     were    lint 

il    succss.      l.nikid    n|i    in    lli      imiiint.iilis. 

IhiA     had    (inl\     tall,  is    nf    n,  w  s    to    diM-iiss 

rniilid  the  cainii  liii  s.      Tliiy  ,  in    1.4,11  rather 

fnr  the  iinr|iii  e  nf  hiarini;  siiin,  t  liliit;  froin 

the   ^raihis.      Win  n    ,ill    available    ileiiis   of 

IK  w  s    were    wnrn     I  hreadharc    tin      Iniid    nf 

cniivi  rsalinii     Innk    ,a    new     turn.   ;iml    s,)in(^ 

,if    the   sinrns    r,  latid    rmiii.l    tin       iin|)   lire 

v.Ikii  III,    ila\  s  Wnlk  \\a     dune  wniild  make 

a    tnw  ii-ilwi  Ik ''s    hlnnil    1    III    cnld. 

.Miniit    KM)  miles  iinith  nf  l.ndlnw  a  spur 

radi.ile>  frniii  tin    main  ti.  ek  intn  I        In.iit 

iif  the  I'liiH  ral  1;  Mcje.  Willi  mad  cnmmimi- 

(.atinii    iiiln    Di.ili      \'alli\     itself.        Death 

\all,  \     staMnii    is    an     important     jiinctmn. 

and    111,'    ■■  rats        will    I,  II    \,in    that    it    is 

enmt.'  In  111'  ■■tin-  r,ir'ms    pi, ice  nn  earth." 

'riircc     stalieiis     liiMind     is     (.old     Ciilrc. 

Whence    tiie        T.    iV    "l.       swines    nii     \\csi- 


Ml 


■4?i 

ii 


»5'»  UMi.ww   \\()M)i:i<s  oi     I  hi:   wokid 


WMnU    (..    I!l,...|,i,         III,     Inn,  II,  ,,    ,|,  ,,  , 
null,. I    (m   l'.  I    I"    riiii.,|>;ili.    coiitiiMii  s   iiMi 

til'         Itllllll..,.        I, nil..,, I       I,,      (.,,1, III,  1,1.       .,,,,1 

'li'iM,  1,1  r,,ii,.|i,i,  ,,||  II,,  n..rtli,  niii».>l 
Iiiii  "I  III.  ,|.  M  li.  'I'Ih  n,'.  til.  |..inii.  V  iiiiiv 
Ix-    ii    11 i     l'\     I'll     iii.illiw.iriK    llii(iii-li 

t'Mt-M.II      (    lt\  .       Illi,i|l\        L!;ill|||ii.r       III,        l'|il..|| 

r.H  III.'  I!.iilv\.i\  l'ii,.i  I..  III.  ,-,.ii  Ini,.. 
ti"ii  ..I  III.  ■  T.  A  'IV  II,.  .ji.  ,il  ,\  ,|.  ,i,s 
•  'I  llii  r.iiinli  \  .1,  Mill,.  ,1  ,,  I,|m  |,„,|  .,i,,iii„| 
til'  Mil-  ■■!  N.  v.i.l.i.  .IS  il  I,  ,iMii._  I..  \.  I, 
till.  II".  ill  ml. I  lU  .,1 1,1  ».|.  I,  ...  ,,,  III  ,1 
ti'  |.^iN>  In. Ill  I...S  \ii.j,  I,  s  I,,  (  :,i„,ii  (  iM 
iliM'K.  il  .1  I. .11-  .1.  I. .ill.  .  illi.  I  \  I,,  S  HI 
r'niiiii-ci.  ,ii  li\  vv.iv  ,.1  S  ill  I.,,k,  (  Il  \ 
N'l'V^  i.n,  Is  ;il,l.  I,,  ,'i|l  ,1,  I,,  ,  III,  |,  ||,,||, 
•'I    III.     Sl:il.     s|.,  i  ihlv     :iii.|    III    ,-,,iiil..il. 

\\li'  II   .il    I  i-l    111.     I,ii|v..iv     vv.is   Mi,r  I,    I 

all. I    III.     .I;i\     ..|     lis    ,.|||.  l.il    ..|,    iiii|._.    .11  in  ,  ,1. 
.Ill       .    \.    Ill      \\.ls    ,       I-    ill.ll,  ,1    III     III,,- 

Triiiniph        \     ,      i      ,      i  in., 

K.iil«aj.        Ill -  "  111  I.  ■    ;i|..i|.j    lli.     Iiii.     !■  t 

III,  Ills,  K  ,  ,    M,,    II,    I  II,      I II,  ,    ,.| 

111'     lltlLllli.     i    \\.      I.     Til.     ■■    IMl  .     '  !■ |.,\M| 

fll'lll        111.  illll    ..        .|||.|        III,  II, ,       ,.;||,|,  I,,, 


'I' 
fri'lil    llii     .1.  Mills    ».  lil,    .lip,  I    li.rl,    ,,l     ,.  Ill- 

ri'l;:!--     'I'll'      li.iiii     \Mis    :jiv,IiiI     wiiIi     -, 

>>illM'  lli'iii  ■'  .ml ;ill  ■,  "  ;i?i,|  "  liiill  ,|,,^s.' 

"I'll  .1  I.  u  'I'  ...iLili..iis  .,|  ..|.  .ii  |,.,u,|,  r 
;iliil  iiili,i--l\,  ,  nil.  Ill, it  Ii,:,|  l„  II  I,  II  ,,\,  I 
ll'iiii      I  111       1  I'll    1 1  ml  h.ii      \\t:\  k      ..i       ll|..llj|ll 

111       ll"lll       III'         mill,    s       jll      I        I,,      .1,1,1       I,  ,1111,  I;,  h     ,.| 

t"  III.  I. .11,  lit  1. 1  -.iimii.  \|,,.|i..|  r.iii  111,,- 
^^;|l'  r.    "i     i.illn  r    mi.i,     liii  i,.ii  .|\     |li  in    1 1| 

lull'  I  ll.|llll|.  .is  III,  \,  \.|,|;|  ,1,  „  Il  ,  i|i,|- 
\at<  s  .111  lli-;,ll.il,|,.  Ililisl,  'rii,  |,  v(,  ,,. 
N|H(C||,  s     -;i|,,|-,   .      ;,||,|      |„„   K      I,    (       til,   111  .1   K,  s 

^1'     ^^  It  11     111!      \ .  Ill  111'  iic(      I),. in     111     s|,i  niLj. 

Jll    Illll.    Ill'     sIi-iiil;,  r    li:i|i|M  iim:j    ii| tin- 

^f  11'    miulit    hiiM    I |>ai'il<.iir,l   l'.,i    llimk 

Illl^  tli.it  11,  uas  til,  uilii,  .s  t,,  III,  ,,|„  iiiii^ 
"I  a  tiaiisi-,,ii|  III,  ii|;i|.  |;||  h,  ,■  1 1|;|||  .,  Ill,  I, 
-MK)  mil,  ,  ,,r  r.iilu.i\  tlir,,u^|i  -i  sim  li,,L,  ,| 
ills.  It.  Hilt  til,-  (  ii"m,  ,  r  li.-iil  l,i-,,|<,  II  ,|,,v,  n 
'la  iiH.st  ^iiiii  .111,1  imsa\  ..iii-\  (-.an,  i-  ,,|' 
till-  '•.•iitiii.  III.  ami  lliat  was  vMirlii  ail  tia 
jiiliilali \i„ ml.  ,|. 


\lnail>  till  V.  \  V.  i.iilw  .  .,  making 
lis  jii'i'M  iK-i'  flit.  Till  i'i.iiiiiiiiiiili(-s  >cal- 
Irrnl  aliilii.'  Ilii'  riiiitr,  "liiili  fuimiiK 
Uirr  (Irslyliiil,  (I  iiMIMIIL!  (•.•|||||>'..  IM(«  scurii 
Hiii-li  an  a|>|>i  ll.-iliiiii.    h!\iry  ihk-  is  .1  "■  citv    ' 

"I  "ill  '  s,,||,,  ,1,,^  'I'l,,  I,       ,|„     ,      li^,. 

|i"|"ll.ill"  imiiaslh.j.        'I'll.       \,,lliv 

wliirli    I         I-  il.  lit    mill    f.ai,  ,1    |,ii    sii 

lullir   i--  irliii.'   Ill  iclii.  Ill,     ,||..iiilii..   i.f 

III    l\\      11.  HIA.     \\llil-ll     Is     II,  1111;     ll|,i||M||t 

111    I"    "III    III.     ".    illli    I Ilii    ilisiiial   sink 

.III. I  sliiiniiiriini.'  Iiiiivni  iiiuiintaiii .  Hi, ails 
.11.  I>.  Ill','  iln\  1  n  liitli.  I-  aliil  I  Inl  In  1  tu 
I  ii'ilil.it.  r.  .iiiiiiiiiiii  .il  1..11  II.  t  w  .  .  II  1 1,.  ,  Ilk 
"   l\      111   I   II I.  I  111. .si    |.,,l  Is  ,,|    till.   ^M  .illliy 

'■"inil  I  '  riii-    i.iilu  .i\    111,   in  .   I  II,    ..|M  n- 

iii-j   ,,l   ■.■(>. IKMI  s,|ii.,i,     mil,  s,      ,.,11    ,  nllnisiasl 

I'    III    11  kl   ll        I,  ,       I Ill, I       1,    I  I    IIIlK         sll,    Il       .III 

I  \|>.i'is|.,n  in  a  sihmJ,  sIi,  ki  is  ,-,  ii,,tal>li- 
liimii|i'i  I'.r  .  iiL;m.  .  luii.'  s,  I,  I,,  ,  .  |.iii||,.\\ 
1'  I II.  _    mill   ll  s  "^^  u.      |-'|-..m   ,1    li.imlli:!  nf 

sIlH-k.     st    111    jlll-J      l>,   si,|,       a      w.iv      I'l,       stall.    II. 

"  lii.-li  \M.  ill!  m  \.  I-  li.i\ .  ll.  I,  I.  nil  li.il 
I".'  .1  mm  s,iiii.  s,  \ ,  II  lull,  s  a"  a  \  .  il  h.is 
Li.."ii  ml. ..I  liii~l  liiii;  I'lvv  n  ami  imjioilanl 
I  iilu  i\-  .li\  i  ,i-  ,11  ll  |i.  .ml ,  »  ll  ll  ,  iiLiiii.  ll.  .Is, 
I  ak-  "I  siilm-,,.  ..II  I  I,  |,,,i  s|i,,|,..  I-,,. 
'I  i\  111  s!,  I  !,,  ,|,i,  i.|  I.n  ,,iil  ,.\,  I  till- 
I'll.     'Iiislv      , -amli  \   ;       I  h,  1,      .11,       .ll,  ,  Is. 

|"ilili.-    iiisliliil s.    ami    I  \ .  lA     ,.l  I  ,  |-    ,-il  1 1 1 

Illll  I'll!  i;.ii  s  1,1  ,-,,ii,l  it  III.  a  |,|.  s|„  i,,i|,, 
'111  liiisi.i  ,1 1,-  ,',>iiiniimit  \  . 

'I'll  kilmv  ,,l'  III,  ■■  T,  A  T.  '  laiKv  ay 
mi. |.. Illll'  illv  Is  l:.>\'  1 II'  :\  li\  I  ll'  'lr\  'I. .Il- 
lll' III  .  .1   t  III    mm.  lals  .11,.  .iiihIimm 

m     III'      Diath     \all,  \     ...imtiN,      '  '""''•' 

oi  the 
lint    11"   a|i|ir.  ll,  iisi.  .lis    ii,,,|    |„-      ..-j.    ^    |  ., 

I  111.  it. nil.  ;l  ..n  t  Ills  s,',,|-i  .    I'|-,,s 

|ii-ctin'i  Is  ll.  iiil;  I MlTii  ll  (lilt  ii|,..n  an  1  lalim-- 

al.     aii'l    si'i,  III  illc    ..all.    |i,issil,K    |,,    r,  \,,i| 

mm.  I, lis  «  lii,-|i  s,.  In-  li  i\ .    mil   h,-,  n  i.i.  iil  1- 

lii  ll    \\  illi    lil.    i-..imli  \  .      Still,    til.    mil  |,iil    ,,f 

s'.'ia.    Ii..i-a\.   ml  1.  .   sil\,  1-.    ,>,,|,|„  ,.    aiiil    liuIiI 

"ill    s!il!ii-,      ll,    |-,lmii    ailiijiiati     (li\i,i,mls 

ii|i"li     111'      III. .11.  \      slink      111     liii      ,  l|'i,|-t      In 

|<'iii|iiii'  tills    l.iiiiiikjm-,   s,'i,i-,-|i,i|  anil    iU- 

lanail    s|i,,i. 


An  "Ice  Railway''  Locomotive 


A      |il\K'l        IIIAI      HAS     HKVOI.UTIONISl   I)      Mil.     I.IJMIUK     IMilJsTkV 
OF    NOKTH    AMKHICA 


l/ri|(tl    (.11        llu         ol.llll.HN        -I..   I  \..ll-.  It  U;l,        (■r..lt.ll         III         llll'l  tlic 

lii^|i\\.i\    i.    h.ii.i.^icl    Iiijl.n       h  .|iiiii  icu  ^l^     i  ■!     ill'      liiiiilii  i  iii'.:     inilu^liy. 

iliM>ii:;iiiiM  .1  <'..iM{.l.  t.  I>    li^    tin         III    till.    In  M    mI     liinii.ih    .u'ti\it\     lli<     I'lili- 
Illicit      III        vuiiiii,      ouiii'j      Im       iIiIimii^     an      ^i  11111  w  li.it      |Hriili.ir.       Tlir     ri- 

IIm      |m,  iiiiiiit  i\i      Ik  1111:     Mil. ill! \.il  I't  till    .  iHiriii.iiis  iiiu-,  IiimiimIiI   i|,,\mi 

I,,    .ln\'      lis    \v.iv,    Ijii'iiii'jli    till        li\    till     w Km. HI    liii>ll<s   witli   >ii  llii'iiil  ii  s. 

I      |ii|.il    liink,     m|     -.mnv.    tlnn     i-^       'I'Im      IiiiiiImi    |.i(  k     iinnis     \\illi     t  li.      \\iiitir 

II  CcrtMIII       l\|ii        III  l.llU^.IV    "       «lllill       l>         wllill       till       vliillllll      I--     c:ll|liliii      ...:li      MKIW 

iiM  .|ii  I  .il  i\  r      null  ^N     Ihi      -  iiiiiimI     i^     miuvs         I\m>.     IIhii.     m'     iimM      li  1  I     in     il<|>lli.    ;imiI 

I nil    ;iiiil    riii/.iii.  Iilliiiil     uilli     liii^i      ilnlU.         Iiiilir    siicli 

'I'lii^  I--  till  "hi  i  .iilvv  ;i\  ,  '  SI  I  III  I  \  (1. Ill  III  II  in--  1 1111  1:11  \  >\  ^1 1  iii>  1 .1  I  1:1  li^|iii|  I  a- 
s|ii:iUiiil:  iI  k  iiiiI  a  laiKvav.  ^ilin  Im  limi  air  ali>iilnlil\  iiii|  irarl  i.a  Mr.  (Illiir 
Viliiili^  ilii  nut    liin   ali'iiL;    a    pair  nl    iiiil.iU.       imlii^l  iii  s      wliirli      an       i^nj.iliii      Inmi      llic 

Hul     at     till'    s. 

I  mil  il  ilrinaiiiU 
a  ill  liiii  il  I  lai'k. 
III.  |,alliua\  lu- 
ll I'j  l\\ii  I  la  la  I  III 
liiU.  Tlir  lorn- 
mi  il  l\  I    Is  a  lis  liiiil. 

III  int;    a    I'liinliina 
lii'ii    III      till'    rail 
",i\     I  MLIinr.    tiar 
Ihui     riiLimr     anil 
s  I  I   a  III     il  r  i  \  (   II 
anil  iiiinliili  .       Till- 
Vrhicli -•.       ili>lrail 
III      Im  Mil:      lai  mil 
nil       \\  111  I  K.       an 
m  1 1  n  1 1  I  I  1 1     n  I  in  n 
I  1 1  11  L'      r  II  II  n  1  1  > 
"lilrli     I  ii;,'ai;r     in 
aiHJ       fiilinu        till 
niN. 

Till  ■■  ui-  rail- 
ua\  "  lias  niiili  I- 
Limii'    cnnslilcraMi' 

,  ,  ,  (IM       INiaNI,     Ol-      Till-.     ICI-;     I.OCOMOTIVI 

ill  \  I  liiniiH  lit    (liir- 

Sr.owinji   in\tTted  r\linaers.  and   power  Iransmission.      A  similar  engine 
llli:     tlir     Ila^t     few  „, ,,„.!   ,,„„„   ,h„  „„„„.,i,„  ..i.i„  ,.(  ,1...   (,,„,.. 


'^.^ ' 
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KAII.W  \^      WO.NDIKS    Ol      I  III:    WOKI.I) 


m*. 


in 


A    HI- AW    i.lme;i.k    train. 
A   piU'l   ^lls  un  tlie   lioiu  ut  the  lutoniuiive  sleerin^i  llie  leadint;   runnel-^   hy   nu-an.->  ui   a   ulit-t'l. 

"-till     aril  Ills     ot      iMiiiMiimiral  lull      ii|iiril\  -limilsliH     :is     iliiim^'      |iiriiiiK     nl'     arli\il\', 

•-lull     a     ililiil     li\      !a\iiiu    liii^wi    a     iiaiiii\\  luiaiisi      llir    iiialiilis     iiir~l      \h      liil,     ami 

uaiiL^i      l|._lil     Ini.      I.iUm.ii     tlaii-    inilK    ami       \\ .  II   t .  .1 .,   I  ■ .  k,  ,  | ,  1 1 !illi  ir  I  In  ir  a  lillliMIs 

till     iriiiik    ii.ail-.      lint     III     III.     Iiiiiili.  nil.:  lalniiii'. 

(Ilslilrt-    nl    I  aiiaila    ami    Ha     I'lnliil    >lalis  l!i  al  isiiii;      llir     x|i,,i  Iriiiiiilitis     of     aliiliiai 

Muli      links     nl      iniiiiiiiianal  mil.      i\,ii      il  1 1  aiis|.ni  I  al 'nii.   llir    l'liuiii\    MaiiiilacI  nlliii,' 

|iln\ii|.il.    \Miii|.|    I        iisiliss.    as    llii\     ^^l■nl•l  li    ii|iaii\     nl'     I'.aii    (laiii-    ciiiil  li  \  1  i|    a    Incii- 

lii    siHiwiil  ii|>  ami    iiii|'assalili-   al    l!ii     \ii\  iiinti\i     wlmli    rniilil     lir    run     nsii'    an     iii- 

tirir       wliin      liallir       nailiis      il  ,      lii;.lhs|  liaik     as     iasil\      as     lis     |,in|i,l\|M     can     I  ir 

|lliss||ln.  lIllMil          n\ir        Ha          s|,,|         |||;_l|\\a\.         Willi 

'I'lii     iisiill    Is  tli.it    111  111,    liiiiilii  I  iiiM    liailr  Miliiiili       laliniir.      ami      aflii'      iiiniiim  I  a  lilr 

liiiisi  s  aiiil  n\i  11  |i|,i  \   a  \  1  1  y  iiii|ini  laiit   |miI  |iiriili.ii      |prnliliiiis     |i.    I     In  1  n     snhiil.     an 

in   liaiiliii'j    till     liiiiiMr   Imin    imi  s|    In    niill.  ■  iiL.im      N\as    iniitiiMil     aiul     s,  nl     up     iiitn 

ami    liniii   null   In  r.iil\\a\.      Tin    ln;^s.  jialks.  Ih,       Imist,     ,,|      Wiscniism      t,,     |iin\r      its 

linal'Is.    nr    vsli.il     nut.    an      piii  il    mi    hiaw  imhIIi;     IlsIhav    Imw    kii    it    iniili  I   cnnipi  tc 

^Ini-.        l!nl     till      nin\ I      Is       |,,H   :     tin  with    annual     imllinils;      ami    In    ili  1 1  inillic 

rapai  it  \    nil  In    I  I  a  ni  '    an  is  I  iniil  1  il  s,  \ ,  1 ,  U  Ih,     ,  \l,  nl    nf    its    .   ■   nlii'aln.n. 

l'.\    tin     nniiilii  r   ami    s|  1,  i|Mt  II    nf    I  In     li,  ,i,ls  Tin    1  ■•  pi  1  nm  nl    \\  as  a   injnpli  t  c-  smi'i  ss  ; 

iisa'lalili.       Mni,,,\,i.     alillii.il       llarlinn       Is  -l,ain    liankn.:!     n\.l     111.     I,-,     l\  a  \     pln\ii!    sn 

•ApinsiM    :     iliili,  lilt  h  s    alls,     in    r,  nmrtinii  siip,  imi-   I,,   1),,    annials   that    11    iliiiiami    inf 

with    Inia-iiiL;  ;     ulah     I  In     rust    ,,|    n.aintiii  tins,     Inmnn  ,1  i\  1  s    ains,     ,,n    all    snjis.      Thr 

aiiri     Is   jiisl    :i,    h'   i\\    vvlnii    liatlii'   is   at    a      ili\,|,i| nt    s\  as  ,  ,iip,,i  t  iim        Tin-  ih  nialnl 
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for     IiiiiiIh  r     \v:is     i\ri<(liiiL:     sii|i|ily.     aiul  a^Miicil;       IIm      liim     k  ~|iiiiisili|c     I'm-     the 

nil  ;iii~<  >>l    ilcmlilliii:    mill    I  i(  liliiit^    I  III    (  ml  {iiil  en  ;il  imi     !>  'Uinl      il  .<  ||      1  '\  1  lu  In  Inn  il      with 

Willi    II --s    I  \|ii  iiNi     Will     111  iii^j    Niniolil    ilili-  null  I'--.      '1'Im       rii'_:iiii       w^in      iiii|iii  i\  i  il      ex- 

nriill>.      Till     li  :i  lis.    :i>    ;i    nilr.    cuiilil    iml  tili--i\iK    :is  a    lisiill    ,,[  i  \|ii  lie  iin    aci|ililril 

liaiiillr     iiH'ir    lliaii     l.aOO    lirl     of     tiinlur.  iiiiilir     |ii'arlii-al     ci  >hi  111  ioiis.      ami      tii-dav 

I  \  I  11  uiiilir  I  lir  111  st  (■niiilll  iiiiis.      l-Ariillini  tliisr    li  in  iini  il  1  \  i  s    air    Ininiil    in    all     parts 

nnii  mil  I  iiil;  ran    liail  In  In    lustnwiil  n|iiiii  nl    llir   ciinnliA.    Iianliii;:    liMiiiiilalili-    Iraiiis 

tlir   rnails.   SI)  as  In  Ui  1  p  lliini  in  lln    |iink  nl    sjiils.    1  arli    ladt  n     Willi     l.'i.OdO   I'l  i  t   or 

nl'    rnllililinn     In    larllllalr     liinv  1  1 1 11  I  it  .  ninl'r    nl'    linillir. 

Till       in       lnrn|iintl\i       I  r\  nl  1 1 1  Inn  isn  I     till-  Till        liiiilir,      nl'      fill'      lnnillinli\r       l\|)r, 

^ifnalln^.       1!il:l;i  i'    s|i  ils     cniilil      In-      linill  ilrsiMniil    fm-    a    sfiani    |Hrssiiic  nf   'JOO  Ills, 

iuiii      Inailnl      Willi     lime     liiiirs     as     niiirli  |  irr  si|naj(   inch,  is  l.")firt   Iihil;   Ii\    ."iti  ini-lics 

In  nil  II  1'.    w  lull     I  \M)    m-   I  liirc  suili   vi  liirli  s  in  diaiiii  trr.  aid  is  niunntrd  ii|iiin  a   lira\  y 

cniilil   III     liililird    In    a    sinL;li-   iliLiinr.    wliiili  li  ildni'i  id    clianiK  I     il'nil     flanii.        'I'liilc     is 

tliiis  an'nni|ilis|inl    tin-    wnik    nf    "JO   nr   J!  I  a    larui'    liu-liiiN.     ada|iti(l    In    liiiiii    >itlur 

animals    in    hall    llir    liiiii.      Tin     liiinlirriii','  cnal  nr  wnnd.        It    is  an  rasy  slianui'.  and 

indnslrirs    also    (lisn)\irnl    llir    siomticiiu'C  rrnimniic     in     cnal     cnnsnni|ilinn-    a      \ital 

(if      annllitr      item.      Thr      Incnnml  l\  i-      cnst  fartni-  si  i  ii|o  that  cnal  iii\  al'ialily  is  a  cnsfly 

niiiiHV  only  uhcii  it    was  pi  rfnnniiiL;  nscfnl  ifrni  in  the  Ininlii  inii;  dislricls.      .Sinii'iiil  >' 

scr\  icr.      Whin     cniidcniiii  il     In     inactixity  In   the    laihvay    i  iiniiic    is   rnhaiind    I'      the 

it   did   nnt    "rat    its   head   nff."   as   was   the  eali  pinvidcd  fnr  I  he  dri\  er  and  I  lu  tin  man. 

case    Willi   the  animals.  The    cnL;ine    is    <Mirii(l     iipnii     a     liadiii;,' 

The    Inline    nf    tlu-    ice       .cnmotixe    was  "  linL;ie  "      liaxiii'.;-      a      eniiple      nf      massive 
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The 


niiiiM  r^.     Oil   111.    front    ,,f  llir  (  m^inc    i>  a 

l:ll-<  \v  111  I  1.  «  ll  h  ;i  -.1  ill.  SI,  I  li.il  sli  I  I  iiiw 
!■,  r:;tl  h  i\  ..iit  ii|Min  I  hi  liliuil  lllii  -,  nf  I  lie 
:mli  iiiiiiImIi  .  'I'in  ili  i\  ihl:  i'V  I  imcI  imi  ili  \  ire 
ll  iiilU  111.  I  ill.  i|iilliir  liiirl'.r.  'I'll,  n  i-  :i 
h.  ii\  \     11.111    ^liiill.     I  ',    iiirli.  ■>    ill    ill. nil.  ll  r. 

w  lii.h    i-iin  I.  s   ich    -.111.     i.f    I  ll.     I  II'. nil 

I  VMi  XM  Il;IiI  \      I.  .  1  I  illilli  Is.    .\   |i.;ir  I.f  lllil-    l\r 

1...K.  ,  11,  uiii,  I,  riiii.  .1   |..,.\\     111!     |.n.:  !.i  I 

will  .  I     K    .•illii.lii  .1     I..    I  i  I'll     <  nil    if    llii  -I- 

niiiiii  !■>.      'I'll.      v|ir.  I  Is.  K     III.  -.ll     w  illi.     :iirl 

(■ill  lA  .    ii    I  I.  .Ill   1.1    l.iLj    rliiilli.    r_'   ilirlii  s   "  iilr 

l.\      I  t    I.  1  I     111    ll  ii-l  ll.     u  hull.    ■-(  riinii..;     a 

|Hiii'hii--r    ii|iiiii     111.      Ii.iiil     --iirf.irr.     |.ri.|iiK 

thi'   liM'..iii..lr..  .       (Ill    Ihi     iiiii.  r   si,|,    ,,|    Ih'- 

chiiiii  ill  i\  I  .  aiiil  iiiniiiiii;  in   ii    -.li  i  I   rhiiiini  I 

altiirli..!  1. 1  Ihi    iiiiili  i-i.li    i.f  111.    ~l,il   -h    ,'. 

all'     IvMi     iiijiir     I'liiiMi--.      |-'.iii'h     niiiiii  r     is 

mil  ll   III   I  In--   iiiiiniii  I'. 

'riir    1  iiLiiiii-     hii-'     fi.iir    (■}  liiuh  rs    I.f     r.J 

iiH'lus    ih.iiii.  ll  I     l.\     .s     iiu'h     -111. In.  .     I\\.i 

(■\  hnil.  I-      111  iiil:       (Ii-|iiim  iI       mi 

I'iirh    Mill,     am!     l.i.ll.il     1.1     till 

111. ill  r  anil    fi.iin.  .        |-'.irli   |iiiir  i.f 

<'liL:ilii's    i-    lilli.l    u  ll  h     'link    iniilimi.       'I'h. 

|iiiuii'    K    i  iiiii'-niil  ll  il    fii.in    111.     iiiuini     In 

the    ilip      iLj    chain-    lliriii;'.:li    :1    --piir    |.niii'ii 

nil. null  ll   ..11   I  h.    riiiiik   -hiill .   iiiiil   il    |. nil. .11 

Mil. mill  .1    on    I  h.     111. lit    1  ml    of    I  hi    ili  i\  inij 

shiifls.      ]{.  \,  I    pillion-   ar.     alliirlu  il    In   Ihc 

n  .ir  1  ml-  of  Ihi  -.    (Iri\  ill:  -hiill-.  'iml  tin  -c 

nil -ll    Willi     liiiiji     ll.  \.l    ^1  ill's    ciiiriiil    oh 

th.    ,  ml-   of   III,     li\i  ,1    -hi, ft    1.1'   r,  ill-  ii\li-. 

Till  \    ill-. I  hiiM    -|iiii'  uii,r-.   uhirh  I  liin-mit 

till    |,o\i.,  I'  I  hriinL;h  1  In    inli  riin  iliiiti   ._i  .iniiL; 

to  iinol  In  r  -|inr  ^liii'  inonn,  i  il  on  I  In    -hi,  1 1 

to    ulmli    th,'    i.iir   -|,riM'k.  I    ,-    k,  >.il.    Ihi- 

lii  iii._'  I  ll.    .Iri\ .  1,  -|  .oi'ki  I 

Till     li,,'i , 11,1,1  i\i     1-    Iriilt    on    hiii\y    hn. - 

M.  .,-   In   111    i,li|,    to   will,  'iinil   hiiii'   wi.ik. 

'I'h.      ci.li     hlliii'.-     ill.      of      thi' 

■'^''??  ■  'i-~'i''l  I'lilu.ix  liiiomolis.  I\|... 
and  Load.  ' 

with  i|iii,iiiiiiil  iiml  ll  \ .  ,  for 
ll  \  I  r-ii,..'.  In  ninnniL'  mili  i'  I  In  i  ii:;ini' 
\vi  1  ''i-  nlioiit  I'.t  Ion-,  ainl  w  itli  tin  -ti  iUn 
|iii--iiii  ill  'Jl'd  111-,  ill, out  KMt  In.r-i  powir 
i-  ill  \  1  |o|).  ll.  Tin  iixiiiiL.  -|M(il  I-  fii.ni 
■I-   to   ."i    null-    |M  I'    hour   ..v.r   :i    noml    Ir.nk. 


tlioiiL:li  of  coiir-c  till-  fiiilurc  i-;  Lrovcmfd 
li\  tin-  -iviiilx'  of  th.'  L'l'iiii-.  cnrviilurr, 
anil  I  In  l..,iil.  If.  i.  .  ii-  in  liiilwiiy  pviirt  iri', 
till  .  i-h  r  till'  i_;iiii|i  iunl  Hn  morr  opri.  the 
(■nv\ .  ..  I  In'  hi'.Ji.  r  till'  -pi  I'll  and  tlii- 
In  :i\  n  r  I  In  l..i'il  Ili, ill.  .1.  1  'nil,  r  i;oo(l 
CI  mill  n  111-,  iiii  in"iiic  cm  driiw  :i  tiiiiii  of 
1.-,  \.  hn  I'  -  Ic '.1.  ll  \'.  ilh  .".COO  111  7.000 
f,  ,  t  of  1.'-  p.  r  -l..!.  The  ti'iiin  it.  w 
(  .  iiijii  I  •■  -  till.'  r. ,.  n  III.  i|ri\  I  r.  lirriiiiin, 
ami  tin  pilot  or  '  li  ,  r-niim.  So  fiir  :'-  fin  i 
(1  II  imipl  loii  i.  coiici  rin  ll.  fioin  \\  In  ll 
I  11-  of  .r,,o.l  -t.iini  <'oiil  "ill  -nllicc  for  a 
10  In  III-  run.  \\':>lir  fiaihln-  hiixi-  to  l)c 
pi,.\i.l,  .1   i'l    inl.r\:il-   if   live  or  -i\    mile-;, 

Mini     if     till-    conn Iil\      -    -ciircc    thru    .-i 

liiiik  WiiLon  oh  ruiiin  r-  -iniiliM'  to  a  tender 
is  iillacin  ll   to  tin    cnumc. 

The  \,  liii'li-  tlnin-cKi's  Viir\'  iicconiinij 
to  till  pr.  xiiilniL'  coiidilioiis.  If  ciiriim- 
-liiiici  -  pi  I'll. it  of  the  liiNiiiL;  of  il  uidc  I'oiid. 
il  ._.,iil;i  ..f  7  or  s  f.  .  I  cm  In  u-.  il  to  ili-tiiict 
ail\  iinlii-i.  The  loi'd  -toued  tin  reoii  luiiy 
liiin.e  from  lO.OIMI  to  -JO.O.IO  f-.  t.  Ill  -iicli 
Ciisi  -  I  he  (,\.  r  all  \\  idi  h  of  I  In  loiid  at  the 
lliisc  niiiv  I  i;-ll\  lepresellt  111  feet,  tin-  lo^XS 
ll.  mil:  In  III  III  pi. .limn  li\'  ehiiin-  p:i-sed 
r..iiiid  the  \\1  oil  iind  tli^htiind  up  to  keep 
the    lo.iil    -l.iiilv. 

Sllece— fill  opil'.itioll  is  .joverinil  liv  tho 
ciu'e  I  \pi  iidcd  upon  llie  pn  p.iiiit  i  m  of  t  he 
loiid.      .\  uood  tra.ck  w  it  h  cis\' 


Preparation 
of  the  Ru.id. 


Iiiink-    and    ciir\  i  -    i  i'ses    I  h.' 

-I  i.mi     upon      I  he    jo I  i\  .■ 

\i|\  eon-id.  riilil\  .  When  the  -now  ii:is 
piieki  d  Will  iind  fio/eii  hiird.  an  i-Ncilleht 
-mfiici  is  off.  I'id.  iind  tlie  ciirifi.l  di'.lriliil- 
ti.  I,   of   Willi  r  i,\,  r  Ihis   siirfiiee.   eor.VcrlniL: 

ll      to     the     SI  mllliinei       of     il      sheet      if     elil  — . 

i-pieiidly  111  I  he  rut-.  1  niililis  Iniixy  load-; 
iind  L'ood  -peid  I.,  lie  miiintallied  with  til,' 
iniiiiimm,  of   w  ,  iir  iin.l   Icr. 

Tin     w.iik   wlinh  ciih   In    .icci  ,mpli-ln  d  Ity 

tln-e     poXMlflll     loeolnoIlM-     I-     il-loir -lll.lj.'. 

Th.  \  mii>  li.  -1  I  n  piillini.'  and  -hoilin<_'  m 
III,  ll  ii-e  for. -I-  ,.f  Ihi  MnMli  and  W.sl,  rn 
Sliili-  iind  the  liiii'kwood-  of  (  iiliiidii.  The 
liiiirt    of    I  In    (    iiiiidiiin    liii.iln  r    mii'-trv   uf 


F^       » 


IV' 


RAILWAY     WONDI'KS    ()!•    HII-     WOKI.I) 


\Vi  -.1(111    f'ninil 

\\  111   IT      III   ' 


I    1-^    :irciu 


I     lli.M-    hill, 


ml    riMH-,'    Ml"  it.      Ih  ;i,l.  r-  li.i.l  1.1  li,    m-^mI  1,1  ;..  MliiMiioli  Hie 

I  Ih  II      I  111      I  rail        \\i  re 

In    I  Wi  l\  .      hi. Ills     l.,|.'. 


lis    .in     at       clnlU.      an, I      (  \,  n 


I.  iliii.j     111 


ti  iii|.iral  111',     la  I  iL' 111. J    fii  mi   :ill  I 


, .  .1.)  ,1,  ._ii  , 


riMiiiiii._;    IV, nil    '  .111' 

\l     ail'. III.  r    i'aii,|i.    III,     Irani    ., iii •; .iisinjj 


1,  I.  ,\v    /,  n  ..    ,lr.i\\  IP 
il-   iiii.r,'   111    Ljli  .  II    I 


f     M>.0()(l     f,  ■  t         11,111     T     I,,     ll'    slnU.     ha, I     111     \M,lk     iM.lllni- 


II  ml  I,  r  I  \ ,  r  ,li   Ian,-, 
CII   mil,  ,   a    ,ia\  .      'I'l L'li  I  ii.    ._IM,I,  -.  ap 


■  r       la  11   1 


\     ,la\    all, I     III 


;hl     ,,\,r 


lla.  k  all,. Ml    l> 


lull,  s  111  I,  11^:1  ll. 


•\-  VI. Ill,  \\  ha 


I   a,l\ ,  I--I-.  I  h,    Irani    ,.|s,  \,ii        lla-    cri-u  ,     li.  imj  '  rliaii^i,  1     al 


72  Iliirsi'S 


,l>.     lai  L ,      \\.il ,  r    tank,     an,!    ra 


1,,,,.-,    r 


r       I II.    I  III 


I ,  nil,,  1     I  1  1 1 ..        11     I  I         ra  ^c 


111,     tram    11,"-.    -.,  ,  Ills    1.1    mak,'    li.jhl     of       III,'   nil.     .11^:111,    .h.l   I  h.     wivk    ,.l    T'J    li 


tlhiii.      On,     hmiK 


niii'    lirni    11 


Minn,    1, la.       an. I    iliiin..;     Hi,     s,.;.>.ii    hamll.,!    •J.adO.OOO 


milr  r.  ..1,1.   I, 


k.    s     I 


w, ,  r,  11  111 


r  ,  I    ,,|    i.in,  .    10(1. OIMI    |,.:s|s.    :;.(I(M)    la.l 


i\    \,ill 


,|  .  I   siN   \,  hi.  1,  s.  an.l       s|,  ,  p,  Is.   ■.'Ill)  ,,.i. 


111  11  \\ ,  „)il.  .111,1   ~,,iiii 


a,Ti,iniili' 


.11.    i  1 1 .  1 1 1 ,  h  1 1 1.:    a  11    a  1 1 . .  \\  -       .",1 


I  s|,,|  l,,,,,|s  ,,! 


Is    ,.|      p. Ill 

i|-..\  1. 1, .lis  ami  111  III 


i::i  p,  r  ila\    I,  .r  "1  ar  ami  t,  ,ir.   \Wi.;l       'I'll,     .ji,  .il.sl    ililli,aill\     llial    I  h.     Iiiii-m  n 


:i   I-,  rsl    ,,i    ',:;". 

.\l     (1,11,  s     ll 


m  ,■    IS  liui's,  s  in  I  \s,  1\  I    I ,  .nils  a  I       ml,  1.  sl  s  ,  \pi  11,  iir,    in  iiiiim  il  mil  «  il  h  I  lirsc 

j,  .I'lini.  .1 1\ .  s     .111,1     liaiiis     Is     in     r,  ,.^aiil     lo 


(  .,     I  IILIUI,  s    ha 


\.     I,,    pi  rfi.ri 


II      Inailmu    III 


N,,|     ,.nl\     an      h,  ,i\  \     ,1.  Ia\  ■ 


inriiiliaii       \M.rk.       rsp,i-i.il|\        wh.n       Ih,        iiirnrr,.!     Iinni     lliis     i-aiis,       ,,\mii,.^         .     Ilu' 


ll     1,\     lih//aiils 


(llM>d 

kiiords. 


c  iiiiil  I  y    Is    sw,  I 

'I'h.  n  I  ll.'  sn.>\\    I 

1..  •:,  .ilh  hnj,  ,lnlls.  ,1,  ,  p,  n 

1,1     sx\  ,i||i,\\      I  h,'     ,  n.jiiii'. 


il\    ,,|'   l.ihiiiii.    lull    iilli  n    111,     Ir.aiii     1:1s 


,1s  ar,    liiiiiiil      I,,   si, III    ,,ll'    Willi    .1    hi^htrr    Inail    Ihmii    she 
I  .iiLlii       n  .  il'l    haul    \\  ll  ll    I  .isi  . 
()nr  .Ml  li,>ii..;li   Ihis    I,,.   h.riMiii  I  i\-i  \iitiiallv 


lirni    hill     III    hilrli     an     inipn.\isi,|    sii,i\\.       ;in     as 


111(1     IK  I  Hilar 


ti.    Ih,.     N      'h 


pi, .11:^11   1,1  Ih 


l',.r   li;  mil,  V   Mil        .\ 


111,  ric.iii  I', . 


ll  111,  111 .    it    has   iiiaili    lis  lU  1  lilt 


ti.iiii    al 


.1   ir,  u    hail    ;l   sliiT   h^hl    j. 


r   I A  1  ly       III     r.nri  ip 


.\ii     ll 


I  rark     has     In  111     laii 


yaiilnl'   Ihi    x\,i\.      'I'll,  \-    tnriiiil    r,,im,l    an, I  ,|,i\mi     m     I'liiLiml,     aii'l    oiir    nf    this,,    jm- 

fuuiiil    llirsiiii\\    hail   iliill.  ll   Jiisl    a      liailU.  p.  nl .  il  1  ii^im  s  iias  In  ,  11  pnl   In  \      ik.      This 

cnlnpli  I  rl\   nlilil  I  lal  iiiL.'  I  III    1  nai  I  1 ,1 1,'.    ll  ml,  .  lApi  linn  III     Is     Ik  jiiu     I'nlli  ,\> . '1     (ins,  ly     hy 

ll    Was    aimllur    liilmiis    iliivi     nvar    the    lii  Miimp,  ,in    nil,r,  s|s.    masinncli    as    tlnn     is 

mil,  s     nil     Ih,.     Imiii, wani      |aniil.     I.nl     Hi,  r,  ni.irkalilr     smp,      I'nr     such    a     syslini    nf 

train    i;nl     lhn,ni;h.    ami    .ail\     aii    Imiir   nr  t  raiispnrtal  imi       I  hrnii..ilmnt       Ihr       liinlicr 

sn    Ik  Inn. I    111  r    iisiial    liiii.      .S.,iii,.    i.|,a    ,if  str.lrhis     n|      IJiissia     ami     SiIk  ria.      \\lirrf 

till    siijmliraiiri    1,1   this  p,  rlnini  iiirr  ma \    In  liiiiili,  11111;    .1^    .m    iinliislry    lia-    arlmviil    a 

jiiil.jiil    Irnm   till     lad    lli.it    mi    tin     raiU\,i\~  lii.jlnr    sla>.;i     nf    (lc\ ,  I.  ipiiK  lit     than    111    llic 

tra\  I   I'sllll;      till-      silfs'iliK        rnlllltlA.      llnllhl,   -  N  i    \\      W'nllll. 


THK     lI.OOniNG     OF    THK     SEVK.RN     TUMNKI. 

Owinn    l<>    ihf    "  net    brfiiUiMi;    inlci   .mil    ftcndinl!   the    workinus.    t'luuie   ^'■■'■^    ln<iHi;hl    li>   .1    ^lan<J>lill 

llni'l     DiMi     I-.inibcn     vi.luntef  ri'il    to    p.-u-lrale    the    hfidmc    tn    iln-c    ,1    h.-.ivy   cloot    i^olliilE    ihi' 

artejled   section,    in   which  daring  task  he   \\  as  suci-e^sful. 


r\^         I 


I    I 


Ol      llUUM.l.S     ilMlli.K     VlAIiL'crs     IN     COKNWAII..     SINCE    REPLACED     IN    STEEL. 


The  Great  Western  Railway 

THK     STOKY     Ol      HKUNKLS    GRKAT    KNfilNKKRINO     l-KATS    IN     LINKING     UP    LONDON 

AND     THK    WKST 

'T    was    llir   suci'rsv    i  if    III.     I.i\ir-  Iidliiiii!^    aliipiit    till'    trrliliical     |iriililcins    ill- 

1 1    anil    Manrlii-I'i     liailuay  \iil\  nl.  anil  tlirv  cast  aliniil   fur  an  riii;iiM  i  |-. 

vvliicli    was    rcs|ii>nsiMi     f,,r    llir  Aiiiniii.'   tin    as|iiianls   was   lliat    i  ni;ilir.  i  ihlT 

„  f..^  ^r      |ii'ii|irl  loll    I'f   a    111. alls  of   run  oiiiiiis     Is.,  niliaiil     KiiiL'ili 'in     llnni'l.     tlnn 

['^-j^  ;  I     Mii'liiiu  l!i  isli'l  I'l  I.i.iiiliin  lp\  I  lir  iiiilv    twml  \   siv  1  11  yrarsiif  aui.      All  lii>iiL;h 

i^^jk.f   .        -I,,  I   |no|iua\  .  .IS  a   lasl,  i'  all.  i  -  Mniiii:.   Ii.    Iiail  alivady  carN  .il  ..ill   a   iiliniiir 

l^^^^jjitgij     |,,|||^,.    ^^  ,^    ,,f    c.niniiniiratiiui  ir|iiilal  imi,    aiicl    li'    ranirii    tin     ila^    :     anil 

fi>  tlir  laiviiiluiis  can.al   rniil.    Hull  111   \oLjii.'.  Iiiranir     llir     liist     ,  ni;inri  i-    of     tin      (.icat 

nirrrll\     111.-    siii.n,slioii    ciiii'      ImIoiv    Ihr  Wrsl.in    l.'ailuav. 

|,ul,|i,.     ii     ivciiMil    111.     Ill,  Ml.ilil.     Iioshl,-  .Mlhoii^li    111!     proiiioli  Is    onl\     iiilniiliil 

<a-ilirisiii.  Ii.  rails.    III!    |.r..|.,'lors  \\,  n   In  ail  lo     .■oiiiH  il      l.oiiiloii     witli      lirist,.l.     Iliiv' 

moon   Hi,    I,„s,.I    M-..r.  s  of  olli.  !■  ml.  I-.  sis,  f.nl.il     I.    sm  uiv     tlic     mr.ssaiy    su|,|„,it. 

wli..  \  I.  v»,  ,|    III.     SI,  |ili,lisoii   iiivi  lilioli    Willi  \i  r..iilmL;lv       tlax       il.rl.l.il      t'l      roiisliiirt 

im.lis.  Ills,  ,1    i|isfa\oiir.  Hir    liii.-    |iirc(  imal,    so   lliat    \^lnli    llir    liisl 

Til,     s,  Ii,  ,|i,     laiiunish.  .1    for   ni.iiiv     Vi  ai-s.  a|.|ilic:il  ion     u.as     niailr     io     I'ailianiilil      it 

imlil    ai     lasl     III     Is.".'-'    .1    ■lioiii;    mlliMiilial  uas    f,,r   luo   pi,  r,  s  of   Imr   nmiimi:    ns|„r- 

cimmilli,'    v\as    I,, nihil    l.i    rarr\     llr     iilra  li\.l>    fioiii    l.oiiilon    l.i   H..iilin-,   .-ir.   mil,  s, 

into    itf.il.      T'lis       .mni.i.ial    lioil\     km  u  ami  fr.nii   liiistol    to  Hath,  about  10  iiulrs. 


kil 
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Tin     iiilin-ls    Mi|i|M.ihhi;    IIm     m  Im  1 1  l.\    Mil.    ,.i    Ivw.  .i|    III.    ,lii..l..iv     III,     \, ,11111- 

(■|llll,,|      IIliI       iI       III,-,         Will;;,,      \\  ,    I  ,        i|ll\'ll  lllL'lll',1     >        ,   ,  ,1111,  ll  I,  111         Willi         III,  i.iilw.iv 

lii'iiii     ll    \w,iil,|    III     Mil   I  ii^x    iii:ill,r   lo   -jiiiii  \\,iiil,l    li.i\,     I,  I  iiiiii.il,  ,|    .ii,iii|,lK. 

til'      iiili  I  \  I  iiiiij     ■^:i\'     ,■!     T'.'     nil-.       |-'.\,ii  \-    ,\.iil.     |,ii,\,,l.     Itiiiiiil     iii.iili     ,1     111:,' 

till  ll    llii  \     1  \|,c  I  K  iii-i  ll    ;i    -lill    iipliill    liLilil  liliiiidi  I   Ml  I  ll,    \ii\    ll,  l:iiiiiiiiv;.      Sli  jiln  ii-iiii 


A      I  AM(H  S     •    I  I  '1  IK  ■      Ol       rill        r.kOAil     l.AUOl-.      IKA. 


iuviiil;    I'l    III'     -liiiiL:lii    nl    ii|,|i.,-iiil:    '  il  liail    :Mii,|il,il     \\li:il     i-    klll,\^li    iii,\v     ;i-    tin- 

ilitilrst-..    s,i    Hint     ll     \\;i-    111, I     iinlil     \n..i.    t  -1.111,1.11,1      ••:.iii:,  .     \i/.     ;i     \vi(llli     1,1      I-     ll ct 

;n-l.  lN:t."i.  Hint    Kiiil:  Willi, nil   l\  .  .i|,|ii  nil,  ll  Nl      null,-     lioiii    iiiiln     In    r,iili,     i,l     i  aili 

III-    -li;ii,il  iilr    In    111!      1. 1, lull, II     .mil     l!ii-liil  |iai|-i,f    r.iil-.       'I'lii-    li.i-    'iiili    ili -luliatcil   as 

l{.ill\\a\     Hill.  a   i|iiiii-\.  Ii,i|:|ia/aiil   i|iii-ii,n.  lull   .SIi|ihiM- 

In      111-     inll-l  I  llrllnllal      work      lillllnl      \\  a  -  -nil      a|l|H.ll-      ll,      ll.l\l        lliill      llillli  lit       Ultli 

li.iia--iil    li\     -1,1111     111'    III-    riiiit  riillniL:    a--ii  \\liat     -at  -li,  il    tli,      umlil    a-    In-    Ininiii    it. 

I'lati  -.       Ill     iliil    nut    |,ii,ni, --   -I,    ra|iiill\    a-  '{'In     im-Iiiil;    \  i  Imli  -  u-iiil!    t  lir  Iiil:Ii  inaiK, 

tiny   ill-  nil.      <)n    ninii     tliaii   mi,    oria-imi  lain-,    anil    li.iiin\.i\-    .,1    tin     iiiiin  -    in    llir 

111    i\a-   ^^ltlllll  an  an    nl    Iiiiiil:    -ii|"  i -i  iIi  il  ;  im.iIIi     Ii.hI     a     rirl.iin     L:ani;i         Stijilii  n-nli 

(iri,|ii,-al-    til    liiiiii.'     Ill    (.iiiiiji     Ml  |ilii  n-iiii  ii.il  iir.ill\     rannij    mit     In-    r\|Mr;niiiits    on 

tn    -IraiL'lil'n    inaltii-    mil    \m  ii     maili     fn-  tin-    lmm^.^.  .    hIihIi    r\  ■  lit  i,,i1I\     rami     Id    lir 

i|iiiiitl\.       Will  11     till      Inn      wa-     i'|iiiiiil     it  ailii|ili  ll  liir  I  In    inil\\.i\  -  limit   -liiiiti\    aftrr 

|i:ii\ii|     -aill\     laikiiiL'     in     inaii\     rmi-lrnr  In-    iii\intii,|i    linil    |irii\iii    it-    xmhIIi.      '1"Iii 

timial    ri-|iiit-.    ami    tlnn     i-    im  ilmilit    lint  -lamlniil     Maiini'    ultiii     lia-      in  in     a--ailiil 

tli.it    I'm    tin     im-vM  i'\  mn    -ii|i|iml    ixtiinliii  a-    tun    iiairii\s.    Init     tin     mi-takr    \\a-    iml 


Till.    (;i<l  AT    VM-STKK.N     U AII.WAY 


1=10 


j,l|;ipl'  i|     lll^     I.Hllr,,!     1.  \(. lull. .11     III    .   M.llllM 

i,l.:is. 

()i,  III,  olli.  I'  h mil,  Itiiiii.  I  roiisi.lc  r.  .1 
till,  ^.ni.^.  nii--iiit.  .11..  l.iL'li  -|.i  <  'I.  <iili>  iii'J 
<M|..i.  .U  .  .111.1  sil.  I\  .  S..  li.  (  l:ilH,ial.  .1  a 
L,,,iil:.  ..f  III-  ""II.  "  I.  .  I.  <•!  111.  lie  -.  ;iii.l 
sir. mil:.  I>  .  ii.iiiL'li  llii^  ".1^  ail. .pit. I  \i'V  III. 
(,i.  ,il  \\.  -1.  111.  (  .  il.iniK  li.  ju^lili.  .1  lii^ 
<'iiiil.  Ill  11.11^.  I '1 1 1  til.  \  a  III  i|.  I.  .1  n..  a  I;;  1 1 II  I.  III. 

'I'll!  n    In   |i.<  .Ii.iiIiI    lli.il    Mliiiii  I   vvas  Nii|. 
ii,,il,i|    in   \\t-  i_'.iiil:i    1.1.  as   l.\    tin     ilisii..  In 
(.1,   ill  a  iii.in.i|ii.l\  fi.r  till  (■!(  at 
The  ••I»:inlc      \V,.|,in.      I II  t  lir  i  a  1 1\    ila\  s  i  ,f 

O'    "'^'  i  III  .1  1 

«iau):e.«."  i.iil^^av    liiiililiii'j    llir   (■iiiilili\ 

was  i|i\  I.I.  .1  ..If  mill  /..111  ■-.  ami 
thr  (  iiir.  Ill--  mil  II  still  111  lallwav  t  lalis|Mii-- 
taliiiM  a;..:i  i  il  I"  n  s|m  rl  ri  itaiii  lii.iiliilarirs. 
IntirchaliL'i-  "f  li^iHir  \\as  lln  last  tliiiilt;lit 
ititi  il.inii  il  .it  liasl.  Ii\  Hiiiiul.  tlniiliili  it 
was  fill,  si  111  li\  Sli  |.lii  lisi.li  aril!  iitlnl's. 
Til.  ■■Hallli'  "f  III'-  (.aiiL^is"  uas  «ai;<il 
kii  iiK  Ml  (.iiat  Uiitain.  ImiI  tin  iiarinui" 
j.'aiiL;i  u.iii,  thr  (ill  at  \Vi  sti  rii  Uaihvav  liail 
tu  liiiw  III  llir  ihivilalili  ami  u.is  fiirnil 
ti,  till  Slr|.lii  lisi.M  '^aili;r.  allliiiUL;ll  llir 
(•liaiii:r  "as  iii.l  ilfiiliil  until  l.s'.'-'.  Hv 
miaiis  III  a  lliiiil  I'ail  Id  -laiiilaril  jjiiauc 
Mill  rui.rkiii;:  li.ni.  Iioucvir.  h.  i  ii  pracliscd 
fur  sunn    I  line. 

Hill  if  Hiiiiiil  |.r.'V<il  111  111  in  (Tiur  in 
nraiil  111  tin  i|Uis|ii,n  of  i:aiiyr.  \n  "as 
far  111. Ill-  |irls|iii'ariiii|s  coii- 
{•(iiiinj.'  tin-  ovt  r"ii(liiiiiit.' 
ail\  aiilai.'r  ikisscssciI  l>y  the 
slrai^lil  liAil  liiir.  In  riimiiiij,'  tin-  sui'mvs 
lir  k.  |it  liiiuii  hanks  ami  avi.nl.ii  sharp 
(•iii\atiin  .  The  advantai^c  i.f  Ihis  is  shown 
III  ila\.  'I'liii'.  n\(  riiaiil  has  hccii  necessary, 
lull  II  has  Mill  inviilveil  whulesale  revision 
ami  II  e  iiisliiiiliiin  of  Hie  road,  as  has  hei-ii 
the  ease  III  oilier  [lails  of  the  world.  'J'he 
(ireat  \Vi  sti  111  now  is  |iraetieally  as  Hninel 
h  ft  it  eonei  riiiiii.'  loeation  :  it  merely  lias 
iieell  iiii|iroM(l  111  aeeonlanee  with  the 
luareiies  of  railway  proi;ress.  Hruiii  I  aimed 
at  hinh  speeds,  and  liiiX  riilinini,'  perform- 
ances,     Nvhleli     explains      why      the     dreat 


Brunei's 
(Ireat  tirade. 


W.  stMii  l{ailu,i\  is  ..lie  of  the  Inn  si  .and 
f,>s|i.,t  r.iil"a'  L'allopinL'  eioiinds  in  tin' 
wiirlil.  'ii.il.hn;.'  Iiaiiis  to  run  111.'  IIH  miles 
li.  Iw.  I  n  London  .111. 1  Hiislol  in  1 -JO  minutes, 
as  VM  II  as  llie  1  .t..hllshiiii  111  of  Hie  lollijest 
and  ipiieki  st  noli  stop  runs  1  t:i  miles  to 
'r.iiinloii  in  l."»<»  minutes:  171-  miles  to 
|-',\itir  111  IMl  minulis;  .iml  -.'•.'.'rj  miles  to 
i'U  nioiil  il   111  "J  IT   miiiuli  s. 

Tin  Inst  ■J.'l  nulls  ..f  Hie  railway  out  of 
London  wire  complilnl  to  M.iidenhcad 
in  Ih.'ts.  It  was  a  liaill>  Imilt  stretch  of 
track,  iiii.l  Hie  pnhlie  wen-  loud  in  tin  ir 
com  plaint  conceriiini.'  oscill.it  ion  and  joHiiii,'. 

The  qiieslion  to  decide  was  liow  liilicli  was 
due  to  Hie  permaii.nl  way  and  how  mucii 
to  the  rolling'  stock.  I'mli  r  the  weii.dif  of 
the  trains  the  track  went  all  to  pieces  within 
a  \ery  short  lime.  Hriiiiel,  with  character- 
istic coiiraf.'i,  acknowledi.'((l  tiiat  tin'  road 
was  in  a  had  slate  and  divined  two  reasons 
for  lis  hriak  up  insiiHicicnt  huliastin^'.  or 
the  Use  of  line  instead  of  coarse  f,'ravel. 
The  ioi.'ical  sohition  was  .■ittempted.  Two 
half-mile  stretches  of  tr.'ick  were  hallaslid 
upon  diveri.'eiit  lilies  to  test  the  respective 
values  of  each   imthoil. 

The  followina  instances  afford  sonic  idea 
of    till'    quaint    opposition    wjiich    railway 

projects      received      in      those 

.1-1        1  f     -If      1  Quaint 

days:     1  he    town   of    Maiden-      opposition. 

head    rose  up  in  ,irms   against 

the    railway    hecaiisc    it    approaciicd    their 

houiidarics  too  rlosi  ly.     ( )n  the  other  hand, 

Windsor    liccaiue    liercely    hostile    because 

it     left    tlicin    too    far    to    one    side.      Eton 

C  olle;.'c  rc^rarded  the  line  with  deep-rooted 

ohjiction.  and  hrouiilit  an  action  to  prevent 

the  r:iilwav  cstalilishiiitr  a  station  at  Sloiiirli. 

This  effort  received  the  si'alit  consideration 

it    licservcd  ;     it    was   dismissed.        .\    lit  He 

later    the    self-sanie    authorities     rcqiK    led 

the    company    to    provide    a    train    at    the 

dispiiteii  stoppiniiplacc  in  order  to  convey 

the  hovs  to  London.      Sonic  of  the  farmi  rs 

adjoining    the    rinht    of   way   i.'rcw   apprc- 

iieiisivc    that     the    smoke    would    suffocate 

tiicir    live    stock,     while    residents     lirnily 
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Ixli.  \i.|   lli.il    III.  V   uiMilil  lii'ilrixiri   tiMiihr  iir      'I'ln    iiiliiillil>lr:ili"ri.    .(Mm    Itiiiii' I    li;ii| 

li\    111.    iii,|..i    MJ   the  iiiissiiii;  tiMiii^.  Ml. lilt     ;!ii    ins|i<  rliiiii.    In  lil    II..     .  .  .nl  i  n  I.  .r 

ill.       |{i\it'     'I'liMtiK  >     itl'fii'i.l      III.       Iir^l  n  N|iiiii^ili|i    Inr  Ijn    ilsiiiiii'j.  .   jIi.I   .  .  inj.' 11.  .1 

st-riiillN  iiIkImi'Ii     til    III.     w.vl.lli    a.l\.iiii'.     ..f       liliii     I.I     I.  {..Ill      il         III     li i;ilitMiir     till* 

till'    niilwiiN.      .VI    llii~    |iiiiiit     till     ii\ii     I--  iiiii^l    I  \li,iiiiilin.ii  V      L.ii.  ^   i.hili\c   to   tlii> 

Mini.     '.MIT    III  I    ill    \M.|lli.    Mllil   ilixiilril    liijl'  iliriijil't     li:iil     lin  ti    rirnil.'iti  il.    ^iliil     it     uils 


SI  IIM'IN(,   TWO  COACHI.S  Ol  I     Till.    Ul'    AMIKRAN    M.M'      Willi  I      lHAVIlllNi.    Al     i  ..    MIMS    I'll*    MOl;K 


III.     ..  hli.     I.\     ;i    v||.,;,|         \.    III.     li;iiik-     .11.  i.iiK    \iilli  .lilli.iillv    lii:il    III.    ;iii\i.  I\    ..lllir 

...hi.  ul.;il      I..U.     iili.l     111,      •jli.ll.lit     1-     lli;illl  ^li,,|.  Im.I.I.  r,     »,l-     .ill;l\.il. 

1.1 1  ..11  .  illi.  r  si.l.  .  I'.iiiii.  I   u.i.  ,11111.  ul.,il  ll\      M..1.I1.     InHI.     II ii;iii.il     |.i..|..isal 

liaiii|..  1 1  .|  III  111,  .1.  ,1- ii  >. .  .1,  I. .  n.  .1  .  ii'i .  ...ill  \v.i,    .  .  .iii|j|.  I .  .1  :      lli.      Iiii.      wiin    i.jiiii.iI     Id 

I. .. .  lull.  Il  u|...ii  I  li.    Ii.  a.li.M  .III  |i  .1  ii.i\  iL^.il  I.  .11.  1).  .1  tiiiL'.     III.  I    III    III.     ,.1111.     \ .  al'    III.'    Ml  l-<ti.l 

II.     .I.iiil.il    II.   nilri..lii..     \\\n   111. nil   ■~|..iii-.  I.,  liilli  -...Ihiii  \v.i,  liiii,|i..l.      Willi. .Ill  aiiv 

laili     ..I      r.'>     t..l.     an. I     \mIIi     .i     \.i\      ll.il  .|.  Ii\    III.    Iiii.    \\  .i,  r.  ml  iiiii.  .  11 1 .  .111  1  ai'll  ( ml 

illi|.li.'al     al.'li,       llii.lv     W.I,     %.!..(.. I.     ..II. I  ,..  .1-.  I.I  .I...,    III.    :j.i|i  III  I  II.    .■..iiiiiiiiliicallull 

t  li.     w  1 .1  k    r.ilik,  a,  ..11.    .  .f  I  li.     I.il  i^.  ,l    ,1 1  111'  II.  I  w  .  .  11    I'll  1,1.  .1   .III.  i    I ..  .li.li.u.       (i.  .1111,'   "  r-.t  - 

till.,    .if    lis    km. I    I  \ .  I'    al  t-  iii|.l.  .1    111    till--  \\aii|,      lilll'      .lilli.iilU       »a>      i  \|i.'n.  linil. 

r..Ji--t  I  iii'l  1.  .hal    lii.it.  I'lal.       It  ,  1  I .  .1 1.  .11.  Ill.^^-  ni.i,iiiii.'li   a.    III.     i..iiiili'\    llii.a.iii!    i,   I'.iirly 

I  \  (  r.      \\a  -     11.. t      1 1.  .       Iri.iii     iiiriil.  Ill .      Tin  I.  \  .  I.    lull    r.  .miliar  I  a,|  \\.ii  il,   Il .  .Ill    1  !at  11   I  lir 

ri.nt  rail.  .1  .    1...    ij.iiil.t     liari'li.l    s.  .Ill,  \\  hat    l.\  I .'!  1 1 1  ll.  ,  \(  .  I .    ,.  .In.  \s  I  i;i  I   li.  .1  \  \  .  1  li\  .  i|\  llii,'  t  hr 

t  li.    f..  .w.  Is  al..  .\ .  .  I...  ik  .nsa\    III.    .'.  Ill  I.  .  I....  nil  11..  III.  1 1..11  ..I    I  \Mi  si.  .  |i  l.aiiks  (.f    I    111   1(10 

M...11.   \m!  Il   I  h.    I.  siill   tliat  a  ill  fill  I11.1I1..I1  SI  I  III.      W'.idI  I .  .11    H.i,,.  II     aii.l    tlir    l;...\--iiU 


rill    (.Ki  \i    \vi;sii;k.\   l<\ll.\VA^ 


p'l 


uliirli  II       il.iilil    li.  .mI.  I       "I    .1       |Hi^li(  r  wiis  friim  111  i'l"l  111  Iai  li  I .  liMill  li\    iiH.llur 

IIIUIIK        ll.nl      !•'      I"        llv><l      l"l  <S<lal      M'lirs.  I'Ollipilliy        IIIHI        ojIMI'll       III       Isll  III      <ll|i 

III     Mils     Mil Ilii      ihLjIlliM'     ;iU  I     li.lil     III  riillI'M'    I'lllnr     till      Siilllll     DiMill    illnl    (olM- 

llrlM    tin-  Mi'\    rillili.  I     :l.'.'l'.'  \  ,llil>   III  li  liylll,  Willi    lllll>.        'I'll!'    NillHMls    srclllHI'N    111  int.'    Ill 

wliii'li.     li">"iMi'.    ilnl     iii'l     I'li'M     :i     \rr\'  cimiHTliiHi.    il    w.i--    |pii-m1i1'     ^^^    Ii.imI    Ii\ 

iliHiriill    Mini.  it.iUiliL'.    .i>Mirj    I..   iIm     I. -111. 11  I. Ill       fn.iii       l.i.n.l'.h       In       I'U ulli      :iiiil 

,.|i;,l:,i-li  r  I.I   II U  ,  n.  ..mil.  1.  .1,  .1III1..11J1  l..\..iil         Wcii    M..     <.i..il     W  ■    I        1    Itnl 

il    I.I  c'ii|.i.i|    suini-   tun.  .       \l    li   1.    ..n   -I"'.  »>ii>      li.i  I      I <<■      I K      .  -I  tl.li -li.  il.     ,1 


IIU       AMIKKAN     IIOAI      IXIKIS.S     I.IAVIM.     IISIU.I.AKI)     1  UK     LONUUN 

:iOlli.  isn,  tlir  iini;ill.il  |iri.|i  rl  ":i^  II  :ili^i  il  :  |i'.lii\     "f    nli-i  ,||il  i.  .11   u,l^    lolliUMil.    so    that 

II,,    I. |,,n  ami  lin^li.l  l{:iil":i>  "ii^'||'|  111  il.  Oi.ul\     Iml    -in,l\     iiiniiiin  rahli     •.liml    liiiU 

■I'll,     nn-iiial    Inn.    running;    Hh'    I'.,    is    i.l  u .  n      l.i.iii^lil     ii|.    ami     aiiialL;anial  nl     \mIIi 

thr    (.ival     Wisl.rii     l!ail"a\.     alua\s     iia-  III.    |.ari  111    11  .iir.  1 11.      Iiiil.  r  lliis    |...lii'\    tin- 

|„,i,    I;, I s    |,,r    til.'    Iiiu'li    niiiiiiiii:'    s|iri  li--  cniiiiians  In  lamr  .  nl  n  iirlinirinniv  I  ImuiiliIi- 

Mll,,ni.il    111. 1.1. n.      (.rtaiiilv    Hi.     Ii.ialn.ii  i.iil    I  h.    -..ul  li  « ,  sl   jn.j   u ,  si   i.M-aiiilaiiil. 
.,,,,1  ;,|,„niiH  ill   an    c.  iHlncis .    to  tins  ivmiH.  'riirun-li  laiiuav    liaM  lliii-  I"  tun  'i  lani- 

H,  IU..11    111.     IvMi    |M.inls    111!     iailua>    i.iil\  ili.ii  aiiil  (  m  iiu  :ill   u  as  Ihi.Im  ii  at    l'l\miiiilli 

|,;,s    I,,    lis,     1,1   a    iiiattii-  of   '.'TO    1.  it    alM,\.  Ii\    llir  lauail  'raiiiar.   uliicli  al    lliis  |i<iiiil    is 

111,      inilri.|ii.lis.     anil     tlini     <lrn|.    -J'.l-J     f.  .1  l.UMI    I,,  I     ukU.    uilli    a    il.  plli    ol    Ml    1. .  t 

ml..     Miisl.,1.      Of     111.      lis     iiitl.  s     111.     I.  ss  il       Iiil;Ii      ualrr.       Al       liisl       Hi.       .ilisl;,,!,- 

t|i:,ii      CT     ,  illin-     ai.       lr\.l      ..r      lis.      ..iiK  api..  and   lu  1.     s,,  I.,, laM,    llial    a   sti  am 

{    I,  ,t     |„  1-    mil,,     uliil,     an. .Hill-     IT     mil.  s  lri|-\      uas     |.n.|.  i-t.  .1.     Iml     al     last     il     uas 

Iia\r   -la.lis    niiiL^m-    ImIuiiIi    1   ami   N   1.  .  I  nalis.il    llial    a    l.ii.JL;.    was   Hi.     Inn     link   i.f 

|„  r    mil..      'I'll,     n  maniuiL'    s.ili,,n    is    mad.  c.mmnimal  1..11.     an. I     a     |i..ml     al     .Salt.isji 

n|,  ,.|  111.    lui.  s|i,,il    hanks,   hsihl;    1    111    10(1.  "as    s,l,(l..l     li.r    Hi.-    cn.ssin^.       A     (l.si^'ii 

aLjamsl   ,.istl.,,iimlli.iHir.  "as     |,i,|,an.l.    t..    I.i     .\.ri.l..l     m    lim!»r. 

.\s    ni.i\    l„     sii|,|i.,s,,l.    uliil.     tills    i;,il«a>  liaMlii:  di.-  span  ..|  •-'•.'.-■   I.  .1.   an.i   six  spans 

uas    iin.l.  r    c.nsl  rm  I  i.ni.     Iiiilli.i-    iiii.  s    m  la.-li    uf    10.-.    I,  ,  I .      Dcuhli.ss    lins    |,n.|..t 

('oiiiiiiictiiiii    tiunuilli    u.iv    |,n.|.rli.l    an.i  U..11I1I      iia\.      li.iii     nmirilak.n      lia.l      Hir 

I'arii.il    inli>   ifl'rcl.      .Vn   nliMmis   iaI.iisiuh  (,o\.iiiimnl      not      mUiliinl.       I)(\..ni»irl 
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i62  KAIi.WA^     WOXDIKS    ( )!•    THl-     WOULD 

Il;i\:il    li:is(     i>  clo-.     U\  .   ,;ii  I    llir    Ail ■;lll^  'I'lu    iiiii^^iM'  i\liri(l<r   u.i^  '.''i  lr(  t    in   I.  ii^fli 

in^Kli.l   lli;il    llir   \\,itii\s.i\    sliuiilil   1)1    ki  |il  l>\    o.'ilnt    111  iliimul' r.      In   I  hi^  cn  liiiil(  i-  a 

el,    ir      III  it     ai     !i  a^l     KMI     L.I     i<\    liiail\^a\  duili"    lull    \\a^    ilii|Hn\  i-,ril.    al"Hil    •_'(!    Ircl 

^liiiiiM    I).     |iin\  kImI,    ami    lliat    I  111  IV   si  mil  II  ali'A  i     I  In     liuM  i'  i  inl.    ami    Imhii    i  hr   ci  iilrc 

li,     ,iiil\     liM     s|,,iii,.  1,1     tills    .\liml.il     a     Miiall.r     liilii^    III    l,(t 

l-'ar.il     \\illi      lliis     ii'i'i  iliiciliK-     I iiiiiiii  III    (liaim  li  r.       In-ailr     ll;c    ili\im_;     li.ll     was 

]!riin,  I     i\..l\ic|     a     sl.nllim^     il.si^n.      Tli.-  jilaciila'     I  In  •cv  limli  r,  L'T   li  i  I    in  iliaim  l(  r. 


A      lulOMOllVI       C,KAVI^^^K1I     liKOAl)     GAUtJ.  INUINI-b      AT      SWINDON      STATION.     MAY.     Ihj2. 

Willidi  .iwn    truin    survut'    h\'    tlic   i.on\  t-i  skiU  vi   l\\v   i.',.iu^;t'    Imnl   f)   ft-t-I    lu   4   ft-el    8'.    intlies. 

l).cl    III    till     'I'aiiiai'    is    siiiiiiulial    i.iisiaiili  .  ili\nlril     Milically    intii    11     rdiiipail  imnts, 

ami    till     liuililiii.:    Ill     |iii  :s    in    liiip    walir  lacli  iil'  \\  liirli   u  as  kipt   (lr\    li\    (■iiinprcssi  <1 

aU^a\s   is   :i   ciislU    ami    !■    Ihnis   |ii  nn  i  diiiii.  air.      Inlliis\\a\  t  lir  cnniiiKssrd  air  working; 

Uniiii  I    liiililK     iliinliil    In    inlr.iiiHT    nnlv  s|iarr    was   (■iiiijimil    tu   a    riiiL;    ul    luinpart - 

t\Mi     iiiaiii     spalls.     I|iiiili\     ii  ilnr'iiL;'      siili  nniils,    iiisliad    nf    Ilir    ulinlc    alia    liintalli 

.a'|ii.uiis    \Mirk    to    iilic     |ii.  !■    Ill    Ihi     rhaliinl.  Ilir  ilianr.       'I'iir  air  lurk   was   placi  li  nii   tup 

'I'liis    iiilaikil    two    111::    --palls.    I  aril    ul     1.").")  ula   lulu    liliit    III  dlaiiu  I    I,  sc  t    I  ii  i  mr  side 

li.t.      Till'      luiinlal  lulls     and     iiiidi  i'  u  atrr  uilln    n  lit  r.il  KMi  it   t  ulir.      Suiiir  liillicnll  >' 

1  iprial  lulls     iip'iii     111!      niilral     pur    uil'iiid  uas  rxpnii  mrd  m  sinking;  I  lir  (unilnrsunir 

till      must      pi  ipli  MM'.:     piulili  111,     liuwcMT.  raissuii    in    lln     disiird     pusiliuii.    uuiiiLr    li> 

u.^lhlj    lu   till     .^11. il    ill  pill   III    walir.  till     ruiiliLUIal  lull    ul     llu     ll\il'    hid.      Oiht 

Alti  I'  ruiisidi  I  alili     11  IImI  lull   I  III    I  liiiiliri  I'  il    tilhd    alal  liiiliL;!\  .    Iml    \\as    iiLjIilrd.    ali'.l 

iliildiil    tu    hiiilil    III.     pill-   iipiili    llir   raissun  llali    si  ||  |i  d    duw  ii    in    tin     dtsiMHiij    Mlllral 

s\  sti  III.  ;i]t  JKiU'jIi   li    iii\ul\id   .1   iiiil;i'   simr  pusilmn.       In     Ih,      ruiiisr     ul     suinr     ii^^lil 

tun     and    upiiatiuiis    iipuii    a    s(;il,      wlmli  niuntlis    il    i\as   sunk    lu   llir   sulid    ruck,    llu- 

III  \  1  I    1 1.11 1    111  1  II   alii  liipli  d    11 1 1   lu   tills   1 1  nil.  Iiutliini  rdiji   In  lliij  S7  '   In  t  In  luw  iiiuh  Walt  1'. 


Till-     (iKHM     WHSTHKN    RAILWAY 


i^l^ 


Once  llic  caissiill  «;i^  ludiicd  the  suh- 
striictiiic  |iriii'(  I  il(  il  rapiilly.  'I'lic  lll:l•^^n-^ 
St  t  llii  iishlai-  LMaiiiti'  inaviiu>  iii  llic  coin 
nicvsril  air  curiiiiait  mini  s.  tlir  nialciial 
williiii  llir  mi'  \\as  rriiiiiMil  ail'!  Iillcii  ii|i, 
till-  iiilKf  rai-M>ii  n  iiiii\  (  il.  tiiL:i  lliii'  "itli 
the  (Iniiii:  111  II.  anil  la^llv  tin-  inil.  r  r\  linil<  r 
was  (liMiiaiillril.  li\  111!  mil  nl'  1s.")il  tin 
pill'  liail  111  in  liriiii^lit  tii  a  In  i;^ht  nl'  r_'  In  I 
aliiixr  till'  walir.  anil  tlir  ii;ii--t  scairhniL' 
anil  aliMons  pait  of  tlu  task  was  ciiiniilrtril. 
Willie  tlir  siiliaipii  nils  Hcnk  "as  in  pin- 
ui(  s^  till  two  Iiiil:!  spans  \m  ic  taUiii  m 
haliil.  Till  >  air  iif  unusual 
Measurements  ,|, .,,„„,  cninprisin:,'  a  (■(.iii- 
of  the  Spans.  ,11  1 

liinatmn  01    llir   Inlmlar  ami 

suspiiisii.n  liriilLif  prinriplrs.  The  tup 
incnilii  r  ol'  tin  truss  is  an  alrln  il  illiptiral 
tulir.  lli'l  f.rl  wide,  r.'l  r<(t  (li.p.  l.v 
U'<()  fn  t  111  Irliijtli.  caniiil  nut  in  wniULilit 
iriiii.  I'nini  riiil  to  1  iid  on  1  acli  side  tin  ic 
nv!'  licax  \-  siispi  iision  chains.  A!  ilivcii 
|)oints,  on  cai'li  sidr  of  tin  tiilic  an  \rrtical 
struts,  lirarcd  liy  diai:onal  tirs.  ulurdiy  tin- 
c'liains  arc  connected  to  tlie  tiilie.  'I'lie 
track  llooi-  is  a  liorizniilal  ;:irder  snspi  nded 
from  the  truss,  the  di  ptii  of  llic  latter  in 
the  ccTitre  liciuL,'  •"><>  fi' t-  Win  n  coinpletdl 
ciicli  span   \vci!.died   I.OtK)  tons. 

These   spans   were    built    on    the    Devon- 
shire  shore,    and    the    method    adoptid    for 
their   'iransfcrcnce    to   the   site 
How  the  and  plaeiui;  in  posil  ion  w  as  dis- 

spans  were  ,  |„,,,|v  inn<nioi,s.  A  .lo<k  was 
Raised. 

excavated   under   (aeli   i  iid   ol 

the  span,  into  which  |iontoons  were  lloatdl 
at  low  tide.  (In  the  dick  of  each  pontoon  a 
massive  tiiiihi  r  stayiiiL;  was  liiiilt  to  receive 
the  end  of  the  truss.  When  the  watir 
rose  i!  lilted  the  pontoon  and  the  span, 
until  at  last  the  steel  was  supported  lUtnelv 
on  the  pontoons.  The  mass  ol  sleil  was 
lloatid  out  into  the  vi\er  and  warped  into 
jiosition  hetwecn  the  c<  lit  ral  and  the  shore 
liicl's.  l''ive  vessi  Is  were  staliolliil  ill  the 
ri\(r  for  this  purpose,  and  l'\'  calile  and 
capstan  the  tloatini,'  deadweiylit  was  hroiiMlit 
into  iilaee.     In  this   work  alone  sonic   '((M) 


nil  11  Well-  leipusiliom  d  iiniler  tin  personal 
siipi  r\  isiou  of  lininel.  Water  w  as  .nlnul  I ;  d 
iiilo  I  In  piiiilooiis.  causuiL;  t  In  11  to  sink,  w  In  n 
tln\  Wile  draw  11  ell  . ■11'.  Il  a\  lilt;  the  ends  ol 
the  span  lest  mi;  upon  tin  liasi  s  of  tin  pii  is. 
The  tiiiss  itsi  If  was  lilled  eradii.ill\  a^ 
tin  nn;sonr\-  wmk  on  tin  piers  |iioceedeil. 
Three  h\diaulie  pn  ssi  s  win  placed  undi  1 
laeh  I  ml  of  tin  truss,  and  al  a  i;i\(n  signal 
tin    slrucluii    \\as   lifli  d   alioilt    :!    li  el.      'I'lie 

soils  tin  u  limit   lip  tin    pii  r  in  the  under 

space,  w  In  11   tin    sti  i  1    \\as  lifted  once   more, 
]5\   this  iioM  1  hftiici  and  iniildihu  alleriiati  1\ 
the    iron    Work    was    raised    to    its    desinned 
In  leht.      Win  11  the  lirsi  span  wa>  completed 
the  second  was  taki  11  in  hand  and  I  he    c\  eli 
ofopeiiitions  was  n  pi  ,aled.  (In  this  occasion. 
liowi\  er.  ISrniiel  \\as  unalile  to  direct  opera- 
tions. !ia\  iiii'  111!  11  strieki  n  (lo^^n  li\   illne-s. 
The    hridee    was  ciimpletcd.   and  opi  m  d 
In     the    Prince   (oiisoit,    after    whom    it    is 
n.aiiiid.      on      Max      .'ird.      IS.'iit. 
Its    tot„l    linnlh.    ineludiiiii    the      ^^■^',_„^,„. 
\  iadiiet      approaches     on      each 
li.iiik.   is  •.'.•J(«)   flit.   Iln    rails   In  ini;   l.'iil   at 
11(1    tut    alioM     hiyli    water.      It    carries    a 
sinnle    track.    Urunel    lia\  inij    ilicidcd    that 
therein     i;i((0.(HM»    miiiht    In     sa\ed    in    first 
cost.     This    was    a    vital    consideration    111 
those  (lavs,  and  ncedUss  to  sa\  was  adopUd 
with  alacrits.      .\ltlioiii.li  the  line  on  citliei 
side    is    doiihle.    no    serioii>    inconv(  nii  nee 
ever  has  heen  cxpiricncnl  in  workinj,'  o\(  r 
this  short  Imuth  of  sinnlr  track.     Its  total 
cost    was   *;■.'•-'. ■).»»()(;.      This   was  the  last   liifj 
work  carried  out  liy  the  niastcr-iuind.  and, 
helpless  on  a  couch,   he  was  drawn  across 
the    hridee    iiiion     its    completion,     to    sic 
his  creation  tor  the   lirst   and  last  time. 

Pre\  ious     to     the     constnietion     of     the 
Sallash    Uridee    Hriim  1    had    accomplislml 

some        reiiiarkaliK'        slrikinj; 

,.      ,  , ,  1        ,      The  Cornish 

leafs    111    carrymi;   the    railwa>     yiaj„^.jg_ 

throunh  riinned  (ornwall.    The 

liroken   character  of    the   countr\'.  and   the 

lack   of  funds,   compelled   liin:   to  introduee 

some    stiff    eradiciits    and     sharp    eiirves, 

StLlI,    the  most  noticeable   features  of   this 


lil 


til 


^4tef, 
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THl       KOYAl.     ALDFRT     BRIHGK     AT     SAITASH     Wllhll     CArRlKS     Till.     KAIIWAV     ACKOtS     Till       TAMAR. 

Iiiiru.i.    tlir  liinK.  !■  \  LiiliirU.  -iMiinni-   111.'  nl     llir     iii.'LJiiil  ml'-     "I'     Hii-     iimmI,  itii-;iI  h  .n 

i|,,|,     laMiM-.      Si.inc      I.I     Ih.^.      ^Inicl.ii-.  ^  "i.ik      iii:i\      l"'     l;:iIII.iI.       I!.    .  i  .  i  I  h.ii     \Ml^ 

u,iv     ..I    f..|iiilil;ilil.-    |ir..|ii.itii.ii-.     III.'    I. .Ill-  ciiiTicI     "ill      vMth      \.|-\      -iiLhl      i :  i-li  .cii  I  h  11 

,|,,|-i      \'l;l,il|rl.    I'..r    lll-.l;il|r,,    ll.   11,^     1    7  Dl  I    f.  i   I  of       Ir.lllir.       ;illllnll-ll       III       ll..        I'lisr       I  .1       llio 

II,    |,iil:IIi.    i-.iiii|ii  i-iiil;    '■'•'    "| hl:-    mhaiipj  I.^ihImiv  \'i.i.liirM  hr  (IiIIiciiII  i.  ■- i  iicninl.  nil 

In, III    Ml  In    111(1   I..  I.    \il.il.     III.    M.    I'liiiii.ck  w.  IV    s,.    |i,ciili.ir    it    v^.is    li.iidl    Ih.il    r.n.n- 

\l;l,|ll,.|       l>|,.ll^lil       III.       l.lll      l.\.  1      1l'.:i      I'.  I  -Inirlh.ll       mill.   I'      ll.illu-      colKiili.'ll-^      NM.Illil 

;,|„,\,  III,  |l,„,r  ,,l  III,-  \;.ll.  A  .  'I'll,'  W.ills  ll.  im|...-Mlil.  .  Unl  ;'ii  l-'.iiijIiOi  ,ii-iii.'.i- 
|i;iiii  \ia,|ii,|  ,,|  hll,  ,  II  -pjii-  \\;i-  l.llMI  |.  .  I  iili.li  iti.i.k  III.  r, -|ii.li-ll>l.  la^k  .'iliil  I-. mi- 
ll,,11,  ,imI  I..  .11.1.  ,111.1  III  III.  IllL'll.  -t  jKIlt  |.l.  Ii.j  ll  slirr.--.rilll\  \Mlll..llt  a  III!  ll. 
|:fj  |,,!  ;il,n\.  III.  Ih.||.,iii  n\  III.  rill.  W'li.i.  as  III.'  ..I.l  liii.li.  I-  \i.hlii.K  caiii.il 
Wm,..!  \ias  iiIiIk.iI  a-  a  ,■.  .ii^t  rial  |.  .ii.i  I  'iilv  a  --iiilI.  im.'.  Ha  la"  I1111I1..S  lia\.  a 
1,1;, I,  rial  1.1  -..IM  .\|i.lls.  .  ami  III.  il.-l-ll  . I. .III. I.  r..,l.l.  -.,  Ihal  III.  {.,rill-ll  lalluav 
,M,ii:|,lN.  ,|  liiiili.  !■  I..".  I's  .  n  i-l.-.l  ..II  iiiaM,iii\  l;a-.  I1..I1  l.r..i|.jlil  ml..  .-.  .111.  .1 11  ill  \  \mIIi 
|,i,  IX,  uilh  III.  <|.  ,-k  .■..111.  .1  ..II  Ian  -h.ij..  .1  III.  il'malli.l.  V  ..I'  Ha'  ( .  n  al  W.  -I.  in  Hail- 
liii^xiv.  S..  ■.iili-l.iiilial  Win  111.  s.  -Iiii.'-  \v.i\. 
Iiiivs   llial   ..n   III.    ...iK    .\ii..  ri.-an   raili..a.U  Itiil      |i..s-ilii\      ll..'     -r.  al.-l     .  iil:  iii.i  niiu' 

|!v |\     ,|.^i::n     w..^     i.  .11.  .^^ .  ,1.     .iii.l     il     i~  vM.rk     a^s.  ..aal .  il    \Mtli     llif     (.Mat    W. --Irni 

,,nl\     .Imini:    l.il.f    \.ai-    llial     Ha     jir.-.iil  l!ail\\,i\    Is  III.     link    \\li.i.li\    llinnii^li   lail- 

|,,||||    ..I    lmil..|-    I  I'.  -.Illlii:    has    li.ili    ail..).l.il.  lv..\      .•.,liimillll.'all..ll       Is      .ILrtili       I ).  I  w  .  ,  11 

III   I,  \  iMii-   ai..|    111..1I,  iiiisiiil:   III.    (..Miish  III.     l-ai-li-h   an.l  W.  Ml   l.,ink~   ..I'  111.'  Ilu.r 

hii.'     Ill,      (,i.al     W.sl.in     l!ail\\a\     1.  |.|a.'.  .1  .s.  \.in.       In     1  s.'iT     a     ,,  .iii|  lai. .      was     inr..i-- 

lli,      liiiili,  I-     sliii.lm.  ^     li\      masi.mx      ami  |i..ial    .1.  im.  I.  i'  I  li.'    Iill.     i.i    III.     I'.iisl..!    anil 

^|,■,  I.      ,s,  .  iiiH   Hi;  it  .,\.  r  -,i\l\   s|  .11,  I  111,  ^  hail  S.  mill   Wal.  s   I   iii..ii    l{aih\a\ .  In    niii   a    linr 

t.i    l„     I,  |,ia.'..l    ill    lliis    iiiaiim  r    s.mi.     iilia  Ir.mi      liiisl..!      inl.i     llir     I'nmipalils.     the 


THK  (JKi-AT  \vi:sti:k\  railway 


I(>= 


int.iTii|iliMii    .r   ■->',    mil..    ui,l,     ,.lT.i..l    l.\  of  hIk.iiI   Kid  I.  .  I  ;il  hi-li  ual.  r.      Acconlini; 

the    \v:itiiu:i\     liMiiM    n\riconi.     l.v    :i    -.l.aiii  I . ,  I  Ik    |ilali>  a  (It  |  il  li  i  >l  :!((  I.  ,  I   «  as  |il(  .\  lilxl 

|,ii\.       li,   iscstli.    (.r.al   \V.  .)Mii  ac(iiiinil  Inl'.MHi    tlir    \\a!'i'    ainl    tli'-    i-n.uii    ..f    llic 

till.      rall\\a\.      lail      IIk       u  at  i  I'  IjIi  aU      uas  tlllili<l. 

|,,ii,„|    (,,    |„.    ;,    .,11. .IIS    lialiiili'a|.    t.i    liallic.  'I'|..ul.|.       uilli      uat.r      uas      ant  iii)  att  (1. 

.\,|.,,,iliii-l\       palilalia  lilalA       |.i.\mIs      \m  i.'  .lUiiii;     to     tli.'     oi  i  .1.  .1;  leal     I',  .una  1 1.  .11     loin- 

s,,iio|||,    ami   I.I.I; .1    Mi    IsT-J.    atil  IilIIsIiil;  |.nsiiiu     shalr.     sainlstoii.  s     ;  ml     mail,     lint 

.^   iiiiilK  I    I.I  111  alh   till     1  l\i  1'.   il|  11.11   «  hli-li   tin-  r\,  11  llir  unlst   a  111  lea  pat  lulls  w  .  it   (  \c.  i  iIc  (I 

lailwav     r |.ali\     stall.. I    ill     Malrli.    1  .ST:i.  cMiililali) 

uill,    Mr.    I  hall. s    IJi.hai.ls.iii.    a     |>ii|iil    1 'I'  Tin'    (.riat    \V.s|,in    IJailwav    iinil.  rliok 

Hiiiiid.    ill   rliai-;:.    ..I    Hi.     u..iUs.  Ilic    task    ami    pi cs, ciit.  il    it    s,  iliil.iiisly    fi.r 

'I'll!     ilrsi.^iis    call,,!    |,.r    a    .|,.iil.lc     track  sin    ami    a    half    \iars.      On    ().,  I,.Imi-    Kitli, 

hor,    T.C.f.J  \ar.|s  111  I.  iil;I|i,  \.  .Ill  appri.arh.  s  InT'.i.    IImiv    was   a    t.iiilir    uat.  r  laiisl.      A 

iiMiin    1    1,1  '.Ml  ..II  the  I'.n-lish  .111.1   1    1.1   llKi  spiiiiLi  1.1  I'li's.-  a  shvaiii  ..I  walrr.  7  1. 1  t  in 

..11    111.     W.  Ml   s|i.,ivs   r.  sp,  ,li\,  l\  .    L.tuiiii  uiilih     l.\      i.\.i-     l-J     in. Ills     ,1,  ,  p.     uliicji 

N.  u      ;'.is,a^i'     ami      I'liIsImu,!.     allli..iiL:li       | lol     il.."n     the     st,  ,  p    ilriltuav     likr    a 

II,,     ,iMi     is    ,.iil\     s,,iii,.    -j;     iiiil.s    \M,|i>    at  mill  la.-.'    .ami     ll....(l..l     tin      \\h,,\r     ,  f     tlic 

lliiv    pi.iiit.       Il    «as    ii,i-.s.al\     I.I   , lip   ill."  II  ui.iks     "lull     III.'     ilriflua\s.     ilri\.ii     fiiilii 

s,,in,A\|iat     (l..pl\      111     i.nl.i-     I..    rl,.ir     llir  I  li.>  ,  .pp,  .sit  ,•   lialiks.    u ,  it   u  il  hill    1. 'id   \  aids 

111, II, .us    111    th.     1.1,1    1.1    till     riv.v.    1111. ■    siirh  i.t    1  ;iili    i.th.l'. 

.1.  pi.  ssii.n.    kiHiuii   .IS    Ih,     •■  .Shi.,,|s."'    hall  .VII    .nulls    I.,   (-..pi     uilh    111.'    iiinmlalinli 

a  mil.    Il- thr  u.  s|   shi.iT.   Ii.i\  in-  .1   ill  pth  uilh     the    ixistniL;     pnmpnii;     piaiil     piux  1  (I 


LOOKING     THROUGH     THK     ROYAl.      AI  HKHT     BRIUGK,     SAI.TASH. 
The  tunl  length,  intludini;   approaches,  is  2.200  feet,   and    the  single    Iratk   ia   IIU  feel  above  high  water. 


.     t| 
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KAiiAVX^    \V().M)i:us  oi-    I  in:  would 


fiiiitic---,  --'1  IIimI  \uiik  \v.i-^  l)i-(iiii;lil  111  a 
■-tuiiil^lill.  'I'll!  1  \|i(  il  a-.^ist;ini-i-  cf  Sir 
Jolm  llawk-li.iw  .  \vli'i  li.i'l  l"'ii  ii'n-.iiltnii; 
I  iiLiiiii  <  r    ii|i    ti'    lias    |mhiiI,    vva-.   I'alii  il    m. 

all'!      rir      lusl.iiil  \\      !■(  1 1  mil  li      liia^l  ic' 

iNlM(lit'iiN  whiili  \wii  li.y.ii'l  IIm  iail\\ay 
(•(iin|iaii\  .      'I'll!  I'  iipi.ii     111.      lalli  r    ili  ru\<  i\ 

t'l     uilliilraw      IV till-     mull  rIakiiiL'.     t" 

plan-     111.      wlmjr     n  s| -aKililv      iipi.ti     Sir 

.I.ilill  llawk-hau.  ami  h.  I.  t  llir  u..ik  lo 
CMiitrart.  Mr.  T.  A.  Wajkrr,  Ihc  u.ll- 
kiiowii  CMii^i  nicl  iiiiial  1  iil;iiii  li',  siciind  llir 
iiltri-|iii-.r,  ami  --Il  |i->  at  iiiiri'  \Mic  lakiii  In 
clu  ck  llii-  llii\v   "I   ualir. 

Hi.'a\\  i>ak  sjiii  1(K  w,  \i   liiiilt  ami  li'U'  nil 
into   tlir    \\:\\i\-   Id   lir   altarliid    In   llic   sldrs 
(if  tlir  iliil'tuays,  lillrd  \\  il  li  mas- 
Diver  ^1^.,,   ,|,„„..,   s,,   as   to   divi.lr   tlir 

Lambert's  , ,        i 

Success.         lime-  iiilu  M  I'liiiiis.   ( Inc  ilnnrua  y 

was  |ilaciil  iKiicatli  tlir  rivii' 
itself,  :!:!()  yaiils  fnmi  tlir  shaft,  ami  tiiiir 
afttf  tilllr  (llMl-s  i|(  sci  llilril  to  close  this 
|)(il'tal.  Iiiit  ill  \aill.  'I'liey  Were  iolceii  I" 
retreat  on  e\cry  oeeasioii.  l-'inall>',  l)i\(r 
Laniliert,  one  of  the  most  e\|iirt  of  siili- 
liiarine  toilers,  volmiteend  to  atti  nipt  the 
task,  notw  it  listamliiiL:  iN  il.int;i  I'oiis  ehar- 
actiT.  He  cjonmil  .a  I'leiiss  dress,  wheniii 
the  divir  carries  his  air  supply  with  him, 
tlureliv  ilispiiisini;  with  the  loni.'  trail  of 
air-pipe  which  hail  frustrated  all  efforts 
liitliertf).  He  started  off,  .nid  for  .s.')  minutes 
nothiiii.'  "as  heard  of  him.  Had  he  failed  : 
had  the  supply  of  respiratory  air  ;:i\(ii  out 
and  left  him  nnconscions  in  the  Hooded 
bore?  It  was  an  anxious  time  to  those 
ahove  :  thev  realised  the  L'ra\  ity  of  the 
task  confront  in;,'  the  intnpid  diver,  who 
was  forced  to  stimilile  tliroiii.di  a  runt;!!, 
uneven  passaL'c  under  the  ri\"(  r.  .lust  as 
specnlatioi,  concerniiii.'  liis  safety  li.ad  risi  ii 
to  fiAcr  point  he  \\as  disei  rm  d  return- 
in;;.  He  hid  elosi  d  the  door  and  the 
water  was  held  up.  In  the  miaiitime 
another  door  liad  lieeii  plac<d  a<  ross  the 
licadmi:  down  which  tin-  water  was  riishin;.'. 
Directly  this  was  (■los<'d  the  inllow  was 
danmied   back. 


Win  n  the  w.iti  r  lim-st  occiirr  il  se\-eral 
spiiic^is  and  Wills  in  tin  \icinit\  dried  up. 
w  lull  I  he  Ui\  1  r  .\edi  rn  slnaiik 
to     a       brook.      thus       ti  slif\  ini; 


Dcnuili'd 
Sprini{..i. 


onl\  loo  palpalilv  that  the 
walir  which  nonually  fed  tliiiii  \\as  tinil- 
inu'  aiiothir  outlet.  Dirictly  Lambert 
had  <'liisedthi  door  the  spring's  and  wclK 
iiturned  to  hfe.  whih  the  Ncdirn  resumed 
its  normal   li\el. 

Mianvihile  Sir  .bilin  Hawkshaw'.  liavinL; 
b(  I  n  appointed  chief  eiciim  er.  had  revised 
the    plans.      He    louind     the 

tunnel      llV       I.-,      feet,      therebv       T,"""'""'  , 

Mondod  for 
meriasiiiu    the   di  pt  h  bet  u  ecu       I  hree  N'cars. 

till    roof  and  the  vi\  i  r  lied  to 

f.")    feet.        No    .liteinpt    to    Iclliovt'    the    Water 

held  back  li\-  the  door  was  made  until 
;!'.  \eais  later,  diiriiiLr  which  time  a  new 
piilnpinL'  shaft  \^as  sunk.  Win  n  the  water 
was  cleared  out  it  w.is  found  that  a  part 
of  the  roof  had  falK  n  in  behind  the  door. 
lea\inLr  a  ca\it\  Kl  feet  in  lieiLihl.  The 
pmiips  Were  kept  ;:oini,'  nniov  inLl  tin-  ti, ()()(> 
;ialliins  of  water  which  pound  in  every 
niiimtc.  and  the  debris  was  cleai'ed  away. 

.\s  the  levd  of  the  tunnel  had  been 
iowircd.  a  new   driftway  was  driviu   bilow 

the      ol<l      o!ie.     so     that      what 

.,  ,1  111,..      A  Second 

was       oriyinallv       the       liottom 

i-loodin^*;. 

Ill  adinrj  now  Ik  came  the  upper 
one.  The  water  was  kept  down  com- 
pli  telv  imtil  till'  borers  had  penetrated  to 
a  point  about  1(M>  yards  beyond  the  door 
which  I.ambi  rt  had  closed,  where  the  lirst 
watcr-bnrst  was  i  ik  ountcrid.  Thin  came 
another  dramatic  inund.il ion.  \Vlicrcas  in 
the  lirst  instance  the  water  had  entered  from 
the  side  and  roof,  in  this  '.iistancc  it  burst 
up  from  the  bottom,  and  in  sucli  volume 
that  the  works  wire  tilled  up  to  a 
1(  V(  1  of  '.•.■;  feet  in  fifty  one  liours.  The 
inrush  was  so  sudden  that  three  out  of 
the  scNin  men  workiiii.'  at  tlii'  spot  were 
ovirw  helmed  and  drowned.  It  was  (sti- 
iiiated  that  t  he  water  enliied  I  he  w  iirkiii^s 
at  the  rate  of  -.'T.OOO  ;:allons  per  ininule. 
while  as  tlic  pumjis  eoulil  only  coijc  with 


^t    ^ 


'A 


TSW^i 


i()8 


KAIIAVA^     \V()M)I:KS    <  )I      I  III-     NVOKI.l) 


1  1  .iMiii  <_::ill"ii^  I"  I    iiiiiiiil.  .   Ilii\    Win    (ixcr- 

I.ISmI         I|()|M    1,   ss|\   .  lilll  111.    \  U,l.  Is,    |ll 

'^iniiu:  inc-i  ^^;llll  K  niL:lii  .iini  i!.i\  Imi  llmi 
^M  .  k^.  .'iiiil  l:imiIii;iII\  iiiliicicl  iIh  Ii\iI  dl 
III!  \\.ilir.  liiil  llii  ■<liM'j^li  li  ii-  lii.i^li  r\  \\:iN 
,1  v|,  I  II  (iiii  ,  till    ^;im  iKil   ■  \rc  I  liiii^   7   iih'Ih  -. 

Ill    llii     iipiiiM     (it   ■_'  I    li ^. 

Till  III  ^^  ili  in\\^<\  .  Ills'  I  III'  I'M.  Iiiiil  l><  III 
lill.il      v^illi     liuiii^     IIS     a      |i|-i  caul  K'li.      Iiiil 

W  Ik  ri  11^     till       I'MII     cluM  li     III.       Il{.|irl'    ulh       III 

till  II'  I  ii-li.  I  III  IdUi  r  iliinr  rniilij  mil  hi- 
|iM^liicl  :iL;aiiisl  III!  ualii'  |irissiirc.  l{i|iirr 
ali\  I  Iiiiil:  ci.illil  111  1 1  I.I  I  r  it  \\a^  I  ^^l'lll  iai  I  lial 
tills  ili.ui  sliiailil  III'  cliiMil.  It  ill  iiiaiiili  il 
a   ilisir.    ami    In     liail   a   ('ia\\l   ut    laC   yaiiK 

til    Ihi     s|ii.t    tl'iin    till'    hiitli t    the   sliatl. 

ALjalll  DiXrr  l.alllllrl'l  I'alllr  to  tin  Irsrllr. 
Ill  all  ulilllial'\  ill\  lilt;  Mill,  ami  \\illi  llir 
avsistaiHi  nl  tvMi  riiiiiiaili  s.  iiiii  staiiilllii,' 
at  till  Imtldiii  (li  thr  sliall  ami  aiiullirr 
aliiiiil  Ta  \arils  alnllL:  tlir  linim  I  In  iiiaiii|iil- 
lati  his  air  pipe.  Iir  slU't'i'iclid  ill  rraclillin 
anil   I'liisiiif,'  till'  iloDi'. 

Will  II  this  was  ai-c(ilii|)lisiu'cl  tlir  lrV<.| 
lit  tlic  walrr  vvas  rcdiiciil  spri'iiilv .  ami  as 
Slum  as  till  tuMiul  could  lie  ciilii'i'il  a 
iiiassixc  wall,  l.'i  flit  ill  tliirkiH'ss,  was 
tliriivMi  lip  acniss  tlir  hmi  ,ss  yards 
ti'diii  tlir  shaft.  This  was  npiippi-d  with 
a  li(a\y  iron  dimr.  tipuitlicr  uith  sluices. 
ami   directly    the    piniipiiii.'    luaehiiiery   had 

llleli    im  leased,    sli    as    to    lift    '.'7. (KM)    nalldlls 

(if  water  pel'  luiiiutc.  the  Hooded  area  wu'. 
eleai((l.  It  was  found  ill  this  instance  that 
the  inciiiiiiiiLi  \\ati  1'  had  torn  a  liiiiic  hole 
in  the  lloiii'  of  the  driftvvay.  'i'liis  was 
lillid  with  clay  puddle,  and  eoxeidl  with 
a  iiidiind  of  the  same  niatei'i  il  in  liau's. 
Sidis,  (|ii(  nll\'  this  nioiind  was  leM'll.d  off 
and  COM  rid  with  concnte.  A  little  farther 
on  aiidther  fall  of  tlii'  roof  was  found.  This 
Was  a  forliinatc  discoNci-y.  as  otherwise 
aiidthiT  iniindalinn  \uiiild  liaxc  resulted. 
This  disaster  was  a\dided  li\  tinilieiiiiL;  up 
till'  I'diit  \mI1i  all  s|K(d.  and  linally  hrick- 
1111^  it  in  ceiiH  lit  whin  the  tur.nel  linino' 
aiUaneed. 

Till  tunnel  is  of  seiiiieirciilar  areli  section. 


Till-   (JKi  \r  \vi;sti-:kn   RAiiAVW 
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with  a  <liatii(  I.  I  of  -.'i;  f.  .  I  m-icli  IIk  lining'. 
and  .1  lirailua\  "f  -'"  I'  •  I  m  Hir  c  iiliv.  A 
|)(  riiiaiM  III  |pinii|iili'_'  plaiil  "i^  irislall'd  nii 
ta'  W(Mi  Mill  ,  Ic.u.  Ilic  r  vmHi  a  \i  nlilalin- 
s\  striii.  'I'll.  {iiiiii|i^  a  IV  ,  alia  I  ill  of  im  1  I  Mia 
all\  (I.  i.ialiil  dial  1^  likt  l\  lo  In  iiiadi  ii|miIi 
till  III  li\  llir  '-lililiL.'  "Iilrli  caiiMil  vi>  uiiicli 
tmulilr  III  till-  I  all\  (la\^.  mi  llial  Imw  IKi 
walrr  (iiiiU  iN  \va>  iiili'  IIh  Ikhi'.  IIm  s|,riii^r 
Clii|il>  iiiu  iiitii  ami    I"  ui'i  n  iiiosc  il  fnnii  tlir 

shall     |l|u\  lljrcj    fn|-    t  III-    |llir|llisr. 

The-  liililirl  "a>  i.|M  11,  il  fiM-  i^niMJs  liallic 
in  Si  |itcliiiii  I-.  ISSfi.  aftrr  simic  1  :t  I  \ials" 
hiliiiiir.  Will  II  uiiik  "as  111  full  swihl'  <>\>v 
4,(»IMi  nil 'I  fiiiiiiil  iiii|ilii\  nil  III.  Althiiiii;li 
lii|l:ii  |-  timilrU  liaM'  Inrll  Imiril  ni  ullur 
jiaiN  iif  till  wiirld,  fi  u  lia\f  uffc  itcI  micIi 
|Mi|ilrMiia  and  |irciiliar  dillicultlcv  a^  wcrr 
(■li;'i. mill  I'll!  undti'thr  SrMin.  I'assiiiircrs 
lii-st  lra\illfd  iiy  railway  niidrr  tin-  uatir- 
way  1.11  Drccnihi  I-  1st.  IS.sil.  and  tn-day  it 
is  a  liiisy  artery,  m  liiii.'  that  it  iniisti- 
tiitrs  till'  sliorti  st  and  most  direct  route 
liitwreii      London.      Hristol.      and      .South 

Wales. 

Tile  last  ijreat  enter|(rise  which  the  (ireat 
\Vi  stt  I'll  Kailway  took  in  hand  was  the  eon- 
striiction  of  Fishaiiard  Ilarhoiir.  to^'ether 
with  the  railway  conneetion  therewith. 
Ill  reality  this  was  onl\  a  revival  of  a 
sc'heiiic  |)roj<(te<l  as  far  hack  as  IHl."). 
IJruiiel  realised  that  Fishfiiiard  was  the 
strateaieal  point  for  the  south  of  Ireland 
and  Atlantic  tratlie.  and  (•omiiKnced  to 
provieh-  a  harliour.  tomthei'  with  raiiwav 
lucilities,  hut  funds  i,'i\  ini^'  out.  the  scheme 
had    to    he   al)aiuloiK<l    in    favour   of    Niw 


Milfi.rd.  whicli  1. Ill  lid  an  i\ei  lli  nt  natural 
hailiiiur.  Will  11  the  i  iii;ini  1  is  c.ime  alolij,' 
half  .i-eiiitury  lati  r  they  tniinil  traces  nl 
liiiilii  I's  work  on  1  \i  ly  halid  as  will  as 
some  miles  of  llii  rusting  ili  n  licl  iail\\ay 
w  Inch  I  he  niasli  r  eni.'ini  1  r  laid  dovv  n.  Ills 
tirades,    iimmiii.'    up    to    I     in    L'T.    hiiuivcr. 

Wile    Inn    stlip.     so    a     new     allll     llinre    IimI 

line  was  fashioned  vvilli  no  hanks  lie.ivnr 
tli;,n  1  III  l(l(l.  li>'  this  ine.ins  the  WeMi 
|iiir(  \\as  hrou^dit  within  .'fi'J  miles  of 
London  over  a  line  .nlaplid  to  last 
tia\  ellina,  which  has  lueii  diiin  Mist  rati  d 
ciiii\incini.dy  since  the  incomniL;  I  11 11,1  rd 
liners  dropped  their  Aim  iican  mails  and 
passi  iiM,  r^    lit    this    point. 

While  the  oiiainal  London  and  Hristoj 
line  has  lieiii  l>rol|i.;lit  to  a  liii;li  state  of 
eUleienev.  and  iiiahlcs  passi  iimi  is  to  cover 
the  lis  miles  littwcin  the  two  points  in 
LJd  mimites.  a  new  route  for  western  points 
has  l)een  hiid  |iarallel  to  the  p.iri  lit  road, 
though  some  miles  to  the  south,  Ixtwccn 
Ucadin^f  and  Taunton.  In  this  wa\  tiie  old 
line  via  Uristol  has  Ixeii  rclicvi  d  of  a  con- 
sidcrahh-  vohinic  of  trallic.  A  fast  tliidu;;h 
line  has  hecn  pro\  ided  also  lietweeii  London 
and  IJiriiiintiham.  as  will  as  other  important 
|)oints  in  the  wt'stern  midlands. 

To-dav  the  svsteiii  emliraces  .'j.OOO  miles 
of  road  over  which  tra\cl  coiisidc  vably  more 
than  KM). ()(>().()()(»  people  ev<  ry  year.  The 
(ireat  \Vcsterii  Railway  ranks  at  present 
as  one  of  the  most  siilistantial.  fastest,  and 
smoothest  tra\ellin^'  lines  in  the  world,  wliik- 
its  long  distame  expresses  stand  su|iremc 
in  point  of  speed,  comfort,  antl  luxury. 
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bROAUSlDI      Vli  W    ui      Till,     hi:"  I  I  \  I  •■■.     r/'/"/:/i     Ar     SI.A. 
This    bojl   plie^  between  Siissnit.-  (Gurmany)  and   Trellt-bur^  (Sweden:,  a   sea  pasbu^e  of  65  miles. 


Floating  Railways— II 


THK      GIGANTIC      FFRRIFS      OK      KUROPF,      AND      ASIA 


KSIMTK    llic    lii-li    vl.iiKlanI    t.i      aii.l    TrHif  l)..r-,   in    Su.dd 


I,    ;is    till-    \'(ss(ls 


vvliii'li    till-    iMilw.ix     IVny     li;is  li;i\c  ti)    tr.Uirsi'    !'..'>    miles    of    tin-    l{;iltic 

iiltaiiHil    ill    Ilic-   tiiiliil   Sl.itrs  Sea,    x'.illi    its    t  n  aclii  rcius    ciirnuts.    tides, 

ahil    (  aiiada.    ciiic    must    ciimc  Muniis    .iiiil    icr.      Wlicli    tin-    i  ii  iiiciits    arc 

ti>     iMirippc     to     s(  (■     iK     iiKist  ill  tipniiiiit   llir  seas  ari'  |iarti<'iilarlv  licavv. 

iiii|Misiii;^      ill  \  rl<i|iiiH  hi       Iriim  Tliis  fi  ii\  srr\  icT  was  liriiiin  lit  inlu  (i|)(  ra- 

tlir    all-i'iHiiiil     piiiiil     i.f    \ir«.  t  iun   liv   llir  (irnnaii   and  Surdish  (lovcrn- 

lii  lac-t.  tin'  lattrr  SI  r\  ici  s  (iM  Ills  cliaracti  r  inriils   at    an    (nitlay   of   marly    tl. 0(10, Odd, 

all     sii|ii  liui'    ill    si/1-,    spiid     and     liiMiiy.  tin-    n  spirt  i\-i-   ciiuntiirs    (-out  rihut  iiii.'    two 

Till     Danish   (iiiM  |-nnii  lit    lias   siAiiaJ    lloal-  \iss(  Is  rai-li  to  tin-  lint.     Tin    t\M)  (■crniaii 

iiil:   la  h\ays  ill  iipi  |-ation.  till-  lonyi-st  ronti-  lioats     wiii-     liiiill      in     lliat     coiiiitrx:     one 

liiiiii;    ImI\miii    (.ji-dsii-    and    WarucnHindr.  of    'In-    Ssv.dish    ci'all     was    (-(insl  lurtril    in 

a  ilislaiin- of  •_'•!  mill  s.     liiil  t  In-  pn-  i-minriit  Sui-ilin.  w  ImIi-  t  In- ol  In  |-.  />ri/////,''/(:;  riil(,riii, 

l-'.ui'optaii    SI  |-\  ii-i     is    that    111    iipiiation    In  •  was   fiiriiisjird   li\    Swan,    lluntii-.   and   W  if,'- 

t\vt-i  n    .Sassiiit/,.    on    tin-   (iirman  sc-aboard,  Jiam  linliarilson.    lamitrd,  of  WallM-ud-ou- 


II,()\1IN<;     KMI.WX^S 


1  "I 


'l'\  II'  ^  A  ■  III.  I"in  \(  •~--<  1> 
ill!    |ir:irl  ir.ilK    nil  11^  iimI. 

;,       (|i  VII  i|it  HOI      iii  I  In 

I,,,,,,, I     |.:ilun  ^     I.I  III'- 

I'.llh  ,||   liiull     \.  >-.  I  "ill 

sulUn          fi.l-        .'II.  'i'l" 

DntlhiiiiJ      riihiiii  li:i> 

Jill        H  1    I     .ill         I.   Il'jl  ll         1.1 

;!Tn  ll  1  I.  1"  .111!  r,:\\  li  i  I . 
,|,:,ui:lil  li.ail.il  liil  I'll. 
,|i-|.hii-.  nil  111    l.'.'7(»  ti.ii^. 

;il|l|     a      lliaMlllMIll      -.|"lll 

on  SI  r\iri    (,l    ir.i    kii..N 

-    al ;      \'->'.     nulls     |.ii- 

111, III       tills      111  iiil:     aili 
,|ll;,|,-  111    1  nalil.     till'    s,  a 
|, ,111111  \     1.1    '■..''    null  -    I.. 
|„     ii.M  11  ll    u  ll  Inn    liiiii 
limiis. 

Till-  liialli  ill  iK  rami  s 
f  \Mi  SI  Is  1,1  nil  lals.  wlnrli 
an-   siiMirii  111    In   I'l  !■!  i\  I 
liollt       lii.^ir      |iassi  ll.jrl'- 
ciiaclns    In    I\mi    paiallrl 
rous,    »aili    '.".'.">    Ii  I  I     111 
Iciiytli.       'I'lir     lais     an 
run  npiin  t  Ih'  \  i  ssil  ii\  i  r 
a    sjircial     I)I'iiIl:i  .        '" 
in'ciiniinnilatr  I  lir  \  ana- 
tidiis  in  llii    iiAil   "1   111!' 
tracks    ouintj     ti«    liilai 
inllncnci  s.    a    svstiin    i<\ 
trim  in  i  ii  <z     tanks      is 
l)riin!.'lit     intii    actinii    In 
inainlain     tin      tiim     ul 
till-     \rssi  I     (linin.^-     till 
opiraliiin.    'I'lir  car  ili  ck 
is  sn   ili.sii_'niil   as   Id  lie 
alilc    ti>    rcci  i\c    cnaclus 
mcasiiriuL'    1.">1     led     in 
liiii^'lit,    1)\     a    wlillh    111 
11     fci't     •_'    inclirs—    111! 
maxiiiiiini        (linnnsinns 
IHTlnittcd     liy     the     n 
.spcctive    State     railuav 
systems. 

Tlic    a  r  ra  ii  a  c  incuts 
for  securiiij;  tlic  cdaclus 


n  X  «-    _H|^ 


STl.RN     VIKW     Ol-      TIIK      ljl!'iirSl\(.     M'lonii. 
Showing  llie  cir   Jfck  und  berthing  aiiungcmenls 


—  ■ili 
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KMI.WV'l      WO.NDI  KS    Ol      HII-     WoKI.D 


I  AK    MCI.    (Ji     iHi      ;./;■;;  ;    ■.     i  ;.  ;  ■  /  ,  i    i.ikikim,    ait 

SlioHint!   bLic-w;,  whcrt-by  ihc  liani   i>  ^eturcU  lu  sluickli's  in  me  floor,  and  jjcUs.   \vlii.,h   pl.m-cJ 

benialh  the  Jxles  of  the  coath  relieve  the  sprint;s, 

an      iiitc  K  shiM.        AliiiiL,'     tin      (!.(!>     Ik  ;i\  y  |i;isv(  i|._r(  r^.   t  lie  a|i|iiiiiit  iiiiiil-.   In  iiit;  cjiiicd 

■•Icicklis  ;irr  lilliil   liolli   ill^ll|^  ami  nutMil.  nut   n|M>ii  Ihi    mnsl   IiIh  ral  linrs.  so  tliat   llic 

'li'     Lack.      'I'll.     r.irr.Mr   an     spaci  il     t    fi  i  I  cralt    i-  I... Ill   a   |.  ray  ami   st.arii-|ii|i  m  ,,m._ 

t   htIii  s   al'iil.    uliilr   the   lath  r  aiv   |ilar.cl  |m|,  <  d,  an  al  ni(i-.|ih(  n    ol'  luxury  micIi   as   is 

at    iiit(i\al-   111    s   li,t    s   iriclii  s.      Sp.  (aail\-  s(  |,|,,iii  atipMiaclii  .1  Ufiuii  <  r-nssa-haiiml  iiiail- 

ilr>iL'm,|  s.T.  Us  air  allarlii.l   tii  tiles,    d.  .'k  li..at,    is   pns.iitrii.    tli.T.-   Imiiii:  (lining-  ami 

|ilat.s   ami   sli,„kl.  s   |in.\i.l,.l   mi    I  li.'  c.arli       sii,..kim,'     sal.Mius,     luiniiic     ilrauim:n s. 

flalm,    t.i    li..|(l    111.     c.ai'li    alls,  .liil .  ly    iiui,|,  .,||,j     p,,_,,.|    ;,|,;irt  im  iits    (in     tli.'     |iriiMirMa(l(' 

Hut,    as   ail    .Alia    |iiv.'aul  1..11   iliiiinL'   li.avy  ,|,,-k:      li.  I..u     tli.^    car    il.  rk    is    tlic    statc- 

".  ath.i-,  ,ii|.lili. ma!  similar  s,-,'i  Us  an    iiitni-  ni.iiii  ac.Miiniii.i.lat  inn  f.ir  ',(()  lirst-ckis,  ami 

(lilr.il    11,  tu..  II    th.'    t.i|i   .if   til.-   car   ami    til.'  ;,",    tliini  class    pass,  Hirers. 

(l..'k   nir.l.  rs  on  .  acii  si.l,-,   t|,,  r,  hy  prol.  ct  \,,  n,,,  f,  rri,  s  niak.'  tlic  cnissnii:  al  nit:lit. 

iiii:    111.     sup,  rslriictinv   ,,|'   th,-   coa.-li    fmni  maiiv     pass,  ii;.,  rs    .!.,    nol     uish    to    forsake 

suaMiiL'   iiiolions.      In   or.l,  r  t..   r.li.\c  lli,'  !  h.  jr  d.  .  piiii.'  ipiarl,  rs  in  I  lie  t  ram,  ami  >i  t 

stniin    upon    tli.-   car   ^prniiis   linrniLr    Iran-  ,1,  snv     th,-    con' .  tii,  nccs    com-crnirii,'     li,  at 

sit     li,a\v    jacks    ar.'    plac.  il     li.n.atli    tli,-  ..,,,,1   attention   inciiltnlal  to  modern  travel. 

carna-'s  ami  ,  \l,ii,l,,i  jii^t    siilli,  i.iit  1\    to  Tli.-   s|,;,ni    lieatinLr    fa(alitics   of   the   train, 

hit    tic-    coacli-li.nly    off   tli.-    ulii.ls.  t  II.  r.forc.  ar.-   c(iiipl,,i    to    tlie   siiip\    ji.at- 

'I'lii-    f.rry    is    iipnpp.d    with    iiia;:nilieint  ini;    syst.  m    liy    a    eonncctioM    at    tlic    Ijuffer 

aceoniinodation     fur     the     comfort     of     the  .stops,    wiiile    t  Icctric  hell    cuancction    with 
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tUr   st.wiml.   oM    l"...i.l    I-   .i(r.l.,|    .1    I  in  t..,   Imi.-ihi;  iIm    fu.lonis  Hti.ff.  the  riiHwny 

^.ji,„,   .„,|,,t.  oIImmIs.   iiikI  the   I'osliil   <l<  |.;irlm.  iil.     Tlic 

Tl,c    v.s.,1    hMM  It    ((.lu.tMi.    Ml    .v,r>  I. ...Ml     .IUdalH"rf'>r"'tl""' ''"*'•-"'"'•'"« 

r.sp,,!    uiih    tlic    lat.st    i.l.a>    It)    ship-  tiK  .ey.  xvliik- siiniiltaiuoiisly  the  M.rt- 

l.iuldiriL'.      Til'     li'ill    1-    frt-fly    siibdivid.il  iiit,- d  liic  mails  prour.sMs.     It  )>  a<linitl>«l 

11,1,.  uat.rtiu'lit   .M„up;,rtm.Mit-.    lilt.-.l    with  thiif,  '...iii  the  point  ol  vomfort  mii.I  liiMiiv. 

St,.ii.-l.ln\,ru;il.  ih    lit    .1 -.     Twi'   lar-r  th.M-  railway  fiTfics  have  IV  ..|Ual,    "InL- 

sfarchli^'liN   an-   .Mini   I.     ■>„■   UnwrM   :uu\  tli.A     r,  pr.s.Mf     a    .l,.iil..l    a.Kaii.T    upui, 

one    aft.     ti.     Liiihlitr     .iiliaiwi-     into     tli,-  Aimiu.ill     |)racticc     su     far     iis     th'-     ship- 

tiriiiiiiaU.   aiKl    a    I"'"'    as    u.ll    as    a    stcri.  hiiililnn,'    <'iall    is    luii.a  ihmI.       I',.m  h    h-.t 

r,„l,l,  r    is    llltril.      'I'll.'    f..r.u.r    is    us,  d    iii  n,.!    about    tl  l.'i.OOO,    s,>    th.it     IIm     ,iiill,,y 

<s,i,j,in,li.M,     uilli     IIm-     l.ilt.r     (,hlv     uh-n  on     tlir     tl,ct     was     appi  oN,i,,al.  I\      ImII.,- 

trawlhnt;  asl.  111.  as  uh.ti  iMc'knii,'  into  Ih,'  luilln.i,    sluhii;;.       Thr    DmUiturj.     ri,lnrl,i 

<i,,,-k,   siiH'-   IIh-    trams    ar.-   run   ,,ii   a,i,l   ,,ll'  >.n    l„  r   i.lli,'ial    Iri.iis    easily    , a. ■,.,!,, I    llii' 

at   til,-  st.ri-.      At   ,,lli,r  Inu's   lli.-   lorwanl  ,-,.iiii.,.  .       i"ril.    ^^llll'•    m    s.rvii'i-    h,  r    s,-a- 

rmliirr.   wliuh   virlu.,ll\    l-inis    part   i.f    tlu'  L'uin-   ,pialili,s    lia\(-    i„.t    fail,  . I    to   an. use 

St, 1,1  >)f  tl,.'   v,^s,l,   ,.   h.,kL-,l   l.y  a  holt   ill  wi.|(spr,a,l  att,i,ti,iii  aiuoiiL;  trav,ll,rs  frc- 

tli,-  11,'utr.il   |iMsili,,n.  (piciitiii-  this   rout,'. 

1,1    ;„|.h(i,,i,    to   thf   |)asscni.',T   ami   crfv  Wli,  u  tl„-  Uiissian  Traiisci)i,tin,iital  Itail- 

accomiiioiiatioi,,  la,aliti,'s  ar,'  als.i  provi,|,,l  w.iv     was     ilrivcn     across     tli<-     stipjirs     of 


FIRST-CLASS    SMOKING    ROOM    OK     TIIK     lilt'J  IISI.S'J     MCiuHl.t. 
This  boat  is  luxuriously  furnished. 
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RAILWAY    WONDKKS    ()!•    Tllf-     WORM) 


Sil"l'i:i.    tin     a'l\:ili:-i     ol'    the    iiiniih.iv    \\,i.,  :il    IIk     -,;iimi     Iiiim     In    pi,  ^iiit    !lic     iii.i  \iii  iiilU 

(ll-|uilrii     liy     Lake    H.ilUal.       'I'lir    hr-l     pm  sina^iillp^    iIImI.       'I'll.     /.,//,,     II, i, /.,:!.    as    ^lir 

]in.al     w  a  >     111    ^\\iliu     aMaimi     liii      ^milh.  in  i-    caM.il.    i^     ~i  .im  w  lial     niii.jia.    aial     |.ii.li- 

Cllil    nl     tlh      laki.     lull     IIk     ciiiiiiliA-     wa^    nc  .  al.l\-    ripicN,  iiU    cHa     nl    llif    sIkhmj*--!    -1iii'> 

i'iirliiililni^l\      niiMinlaiiiDii--,     ainl     lla      wmL  llial     ■  \  i  i'    lia^    ln.ii    laiill.       She    iniaNiiir^ 

(iT   II II     1  irjilK  .  "s    \\a-~   (■(  ilaiii    In    I"     ^n   -Invi  -Jail   Im  I    III    I.  II- III    li\    .',:    I<  I  I    III    w  hi  111.   am! 

iiiiil  li  liiiiu^,  t  iial,  m  ni'ili  I-  In  ^.  cur,    I  lni  Hi'jii  iii,.l.  i      iiiuiiial      wml-    nu     ci  iiidil  ii  iiis     liiviv^'^ 

rail«a\     cciiiiiiniiiral  inn     xsilli     llir    |-'a-l.    il  I  N '.  h  i  I  .il  \val.  i .     'I'lif  linll  K  linill  lhffiiit;li- 


Till        11   kKN      SI  H      I    Ih  I        I.   Uh    II 

U   plies   dcroas   LuKL-   Baikal,   in   Lonnecllun   witli  -...e  Uans-Siber  lan   Railway.      Il    is   an    tte-breaker 

,1»  WL-ll. 

was  ilicidtil   til  (stalilisli  a   llnalini;   iaiK\ay  mit   nl'  stnl.  i'IiimIv  siiluliviilrd   into  watrP- 

scctiiin    n|iiin    tlli^   inland   sra.      This   was   a  lii^lil    coiniiai-l  riiciits,    Hir   nsidt   luiiii.'   tliat 

Miiiirwiiat     startlint:    prnpnsal,    sn  inu     IImI  si\(ial     ciiiiipa  it  iiK  111  s     must      be     pierced 

the    lake    during    tlie     uilihl'    is    iDiiiph  1 1  ly  I  m  fi  iVe  I  he  sale  t  y  ot  t  lie  \i  ssel   is  ini)Hriilt-(l. 

and  thickly  I'ni/.eii  i)\ei-.   the  luw  pi-e\  ailiiii;  whih      Hn     prnvisjnn    ul    a    dmilile    hiittdiii 

tcMiperatiii'e  k»  cpiiiL;  it  liiaiilx   Ineki  d  in  I  his  c  iisiii'i  s  nn  -iter  si  einii  \  .     In  adilitiun.  there 

cniiditnai  I'lir  aliiiiit    hall'   the  year.      'I'iiiis  it  is    a    l>elt    nf    l-ineli    sPil,    !(    leet    \\  idc.    e.\- 

sccnii  d  at   llist  si;f|it  as  it'  tile   telly   sei\  ice  teiidina    jriiiii    stim    In   stein    at    tile   Water- 

Mould    lia\e   to  be  restricted  In  the  siiiniiier  hue.     The  cais  ale  run  mi  In  the  iiuiill  deck, 

niniilhs  only,  unless  an  ieclinaki  r  wen    pro-  and   ale   ^eeiin  d    li\    spi  eial   di  \  ices  to   hold 

\iileil   as  Will,   SI)  as   to    pliini;li   the   ehaniul  llnni    s|,.ii|\     dnii'iL;    the    jiinini  \'    of    some 

lor   the    terry.        Tlienupoii   a   eomliinal  mn  K)    miles    limii    hank    to    li.ink.      The    vessi  I 

lit    the    two    types   of    vessels    was    e\ol\iii.  Is     lilliil      viilli     lime     seii\\s.     tuo     at     the 

The    cnntrael    for   this    iei    liriakiiiL;    fi  i  ry  si.  m.    .is   usual,    and   one   at    the   liow. 

\vas   awai'diif   liy    the    Hussian   (.o\(rnniint  One   of   the    iiio-l    inli  rest  ino    f,;itnres    in 

to    Sir    \V.    (i.    .Vrnistroiiy,    Whitwiu  I  h    and  enniu  el  mn  uil  h  I  his  cr.ill   was  I  he  fact  that 

(  oiiipaiiy.     .\  spicial  ilesimi  x\as  i  lahmali  d.  she  had   In  lii    s,  nl    m   pii  ees   frnin  the  T\  lie 

the    lines    111  iiij:    of    such    a    ch.ilaelir   as    In  In   the    dislanl    iiiland    sea.      'I'n   divide   and 

oiler  I  he  le.ist  resistance  to  tile  Ice.  and  yi  t  |i:  ek    up    a    vessel    weiphma     t, •_'()()    tons    ill 
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tllis  iiKiiniif  \v;i'-  Pm  li'^lit  I:!  k.  Tin  '\t^- 
liirrnlx  II  il  I.  ii>  \MiN  s|ii|i|ii(l  Ml  :i  sli  am.  r 
t,,  SI  V  Icsliiir'i.  win  IT  IIh  IdMil  v\;i- 
trallsii  111  'I  III  l:ilK\;i\  ll:Mll,  .:llil  ill-- 
patclird    to    III.     railh.  ail    in    Sih.  iia.    «liii-li 

;it     til.'    tilii.      \\a       ■- ■    illNlaiic.'    Iioiii    111.' 

lake  ,li..ii  .  'I'lii  r.  III.  packai:.  >  \m  iv  Iran-- 
fi  111(1  III  sli.lnis  ami  hailliil  li\  liiT'-r-  "Ml' 
llir  sniiu  11. \i  1-1(1  sli  |i|),  -  III  llii-  ual(l'  -i.|i  . 
wlurc  111.  pall-,  as  lliiA  anisdl.  wivr 
rcassciiilili  li.  and  III.-  \(s--(l  III  line  ((HUnc 
Ciitisi;.'n((l    In    tlic    li.is.iiii    dl'    llir    lake. 

'I'lic  frri\\  has  ni\i  n  comiili  \r  sal  islact  ii  ill. 
anil  lias  d.  im  nislr.itril  Ik  r  ciiMialN  lo  v(:\)v 
with  Ihr  thick,  si  and  Ik  a\  iisl  ice  pi  ciilial- 
til  this  lakr.  The  cars  Ix  ihl;  rnii  on  at  the 
sti  I'll  and  made  last,  and  the  signal  i;i\,n 
to  n(,  ahead,  the  V(  ss(  1  stiaiiis  slowly  out 
of  her  (lock.  'I'lii-  nose  of  Ih.'  \css,  1.  ouini,' 
to  lis  |ic(aihai'  shape,  does  not  .ail  into  the 
ice,  hilt  hits  as  with  a  elaniaiiL:  blow,  until 
it  rests  upon  III.-  siirl'ac.'.  Sininltan.  .iusl\ . 
the  fnmt  screw  in  its  re\ dliitioiis  displac.s 
tiu-  water  henenth  III.'  ic,  S.I  that  th.'  lull 
\vei;r|,t  an.l  hu'.'.'  of  the  hull  pi.  ss  down 
heavilv.  The  ice  has  |.i  l;i\c  \\a\.  h.  inn 
broken  into  liii^c  masses,  which  are  tlniiL' 
liitluT  and  Ihilhir  in  the  op.  n  channel 
lieiiind  liy  the  firr>'s  \\as|i.  .Ml  lioiii^h  the 
railwav  since  has  In  .  n  coni|ileted  around  the 
end  (if  the  lake.  ui\  inu  cunliniKins  railway 
Cdniniiinicatiiin.  the  lloatini;  scctimi  is  still 
in  o|)cratioii.  as  the  trip  across  the  lak(- 
saves  <'(iiisi(leralilc  time,  and  is  aceordiiielv 
used  {(ir  the  thronyh  fast  mail  tralHe.  Thc 
Lakc  liuikid  has  lieeii  in  constant  use  since 
1S!»T,  and  even  after  some  lifte(  n  years' 
battliiit;  with  the  wint(r  and  ice  on  this 
inland  sea  is  as  ellicieiit   as  iver.       It   is  a 

Illodt  point,  in  view  of  the  /.(//.(■  lidiLill's 
uchievem.  nts,  wh.th.r  the  firry  cvi  r  will 
disa|)pcar  from  the  Iraiis-Sil). nan  railway 
service.  It  is  more  pr.ilialile  Ih.il.  a^  tlie 
trailie  devilops.  Ih.  system  will  lie  (\ 
tended. 

Ali'itlur  no\;l  and  lai-c  ferry  stianar 
Vt'as  built  in  l.s'.i."i  by  the  creators  of  the 
Lake    ihtikul    for    .service    iipdii    the    IJivir 


\'.i''_'a.  where  some  \ .  rv  .irdnoiis  wink  has 
to  Im  fiillilled.  Not  onlv  is  the  (Miiri  nt 
\er\  swift,  liiit  the  ii\(r  lis.  s  and  falls 
I.,  a  r.  'leiikalile  d.^;ric  accor.liliL;'  to  the 
siasoii,  the  ihrf.  r.  nee  in  l.\.l  !iitw((n 
Willi,  r  .and  smniiK  r  In  inu'  H"  h  ss  than 
I.-,  till.  liiihr  these  coiiilitions,  a  sonie- 
what   no\(  1  idia  h.id  to  he  ineorporati  d. 

The  st,  ami  r  is  -i:,-!  fn  t  Idiilt.  by  .".l.l  f.ct 
will..  On  h.r  decks  four  tracks  a  'aid — 
eoiiv  .ii^iiiLr  intii  twii  at  the  for.  end — 
capable  of  i(  (■(  i\ini.'  tw.ntx'  f.iur  trucks. 
On  Ih.'  li.inks  th.-  rails  arc  bron.^ht  t.i  the 
\vat.l''s  c.Il;.'  bv  two  leV(  K,  one  In  ill}:  dis- 
p.isid  'JO  fe(  t  above  the  otliir.  The  latt(r 
is  iis.il  whi  n  the  river  is  low  and  the  upper 

wh.ii    it    is   ill   11 1.      Hut    e\-eli    ill   the   tlrst 

n.im.d     inslaiic.     th(re    is    a    diffi  r(  nee    of 

•_'."■)    feel    to   oV(  r( le   u\d(  r   the    most    dis- 

advantaLIcdiis  conditions.  This  is  hk  t  by 
the  pr(i\isidu  (if  a  Imist  in  the  frimt  part 
df  the  \iss(l.  which  is  (iperat((l  liydranlic- 
allv.  This  hdist  carries  twii  cradles,  which 
when  Idwired  are  tliisli  with  the  di ck.  In 
loading;-,  the  cars,  ar"  run  dii  to  one  of  tlu' 
bank  laiidinu-stafics,  and  by  means  df  a 
capstan  are  warped  (in  to  the  cradle,  to 
bi  l.iwir((l  td  the  deck.  In  unloadiiij,'  the 
op(ration  is  rcxirsed.  While  the  inetlidd 
is  sdiiKwh.it  invdlved  as  eoniparcd  with  the 
|ir(\idiis  syshins  of  train  ferr\-,  wliere  the 
\(liicles  are  run  straijiht  (in  and  off  the 
dick  tracks,  it  dffered  the  only  solutidii  (it 
the  pe(ailiar  eiinditidus  associated  vitli  the 
l{i\'er  VoIl;;!. 

The  railway  ferry  unddubtedly  edusti- 
tutes  (ine  (if  the  nuist  interi  stiiij,'  features 
df  railway  dpcratain.  Seein;,'  that  the 
s\st(n'  is  so  siieeessful  ni  all  jiarts  df  the 
Willi. 1.  the  (picstion.  may  well  be  asked 
why  it  has  not  been  ado]ite(l  f.ir  the 
niaiiit<  nance  iif  tlirdui,di  railway  Cdinmuni- 
(ati.m  b(lw(in  Kiiijiaiid  and  l''rance  '.'  In 
(\ii\  iiistanc(-  where  the  idea  has  been 
intr.uliKa  .1  a  wiiiKhrful  increase  in  the 
\dhinie  df  trailie  has  resulted,  s.i  that  the 
lldatiii};  railway  possesses  a  far-reaeliing 
(cononiir  value. 


TYPICAL     MOUNTAIN     C'OUNTKV      IN     THK     YUNNAN     TKOVINCl  . 
Shu^^ln^    the  track    un   either    bide  ut   thu    I-"au.\    Nani-ti   Gurt^t'.      Tliu   budge   i^   seen    in    the   distance 


The  Railway  in  Wild  China 

HOW    IKE.N'CH    ENGINEERS    HAVE    CONQUKKED    NATURE    AND    LAID    THE    GREAT 

YUNNAN     RAILWAY. 


w 


IIKN    tlic    Fuucli   naticm   liii;ill\  cMstincc    in    IIik    \nst   i  xpaiisc  nf  tcrritorv 

niailr   its   peace   with   (lima  un  iiiiiluiihti  dly   li  lit   cdlDur  to  this   jjixvailillf; 

.linic     nth.     ls,S."i.     al'tii-     s(inic  <i|iiiiioii. 

I  hi  ir  \  (  ars   ]ji  isisli  lit  r(iii(|ui  st  lliiwi  \  c  i .  as  i  hi    sit  uat  iini  iMcanic  niukr- 

iii     tlir     sDiith-iast      ((11111  r     (il  stddd.     it     was     iMahsid     that     l''raiicc    liad 

the       ((hstial       l-!iii|iiii  .      and  s(iiii(il    a    (i((hh(i    st  ial( -ical    ad\aiita;.'c. 

I'll  iich    Indd-l  hiiia    caiiic    into  iKcaiisc    it    uas   an    i  \c(  Ih  nt    |i(pint    wliirc- 

pdhlical   Ih  111^;'  thniiiiih  thi    (■(  sskim  cf  souk  tidiii  In  tap  t  hi    i  irh  trade  ol  ('(  ntral  China. 

;{(((!. ((()(•  sipiaie   miles   111    (him  SI     tirnlui\.  .\rliii(s    nl    (■(imnmnicat  Km    were    r((|iiired 

I'laiiee     SI  I  nil  d     a      lirm      lnnthnld      iipiiii  iHLieiitly.    and    the    |-'ii  iieli   decided   to   pro- 

tlie     |-;as|eni     .\siaii     enntmilil.      Hiil      the  Mdi    t  In  in  ^^  it  hunt  di  la\ .      l{aih\a\  pr(ii(  cts 

ciinntiy    \'.a-    n-ardi  d   a>    iiiin^    praclieally  '.m  ii      .■iihimliral.  d     pidinptK.      The     hoine 

wnithless,       'I'he      laet      that      only      sunie  l;i  i\  ■  i  imii  nt      lestii-,  d     Ihi.     (nl(r|irise.      .\ 

1<;..")(I((. 0(1(1     pdiph'     (kill     out     a     miseialili  hue    «as    plaiiiiiil.    liis-t     Irom    the    port    (jf 
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TTiiiplinna  n^  far  .'is  I  M.k,i\  c.n  llic  liu!  ;- 
I  liiniNr  Ircinti.  i-.  :i  .lisl.inir  ol'  aluml  •_'!() 
hiili^.  'riii>  |iin\;(l>.|  Ihr  l'r(  iifli  iiitni^ls 
xmIIi  ;i  |,(,inl  III  aci.  ss  Im  111,  r.  rlili  Vunnaii 
|)1M\  iiicr.  ^iiiil  iilfi  It  (I  an  alli  I  iialu  1-  i  ;.-\' 
l-i,,itr  In  \\\,  i  n  Ihr  nil.  ihii  alul  Hi''  cm^I. 
rnlniliinali  1>.  Iiovm  \rr,  llir  ^■llnn,:ll  |aii- 
\  inn  N  \c  i\  ru'.t;ii!  and  lin^krii.  Ilir  ran^'  ^. 
Iriini  I. Olio  t(i  7.000  lr(l.  lirniL:  inli  I'^rcl  d 
hy  (In;,  |ii'i  ia|al(iiis  lasnn--.  fcirnmit.'  tin- 
coniscN  '  ir  rnslnn^;  ii\rr^.  TIm-  (Hilv  IiIl'Ii- 
wavs  uc  IT  i-dULili  iiiiil  iiinnilivi  carl  Irarks, 
SI.  Ihal  1ran^|i(>rtalinn  \\a^  l>i'lli  nnr.  il.iui 
anil  cii-.lK.   as  xvi  II  a^  In  ni'j   ni'-iinii. 

'I'll      l'r<  iirh    (,iiv. fnnii  nl    tin n  u\v>\\    a'l- 
vani'iil    a    ]ii-oiril     lur    ciml  innint;    tlu-    linr 
;iOO  mill'.  n|i  ciMniliy  tu  \'ini- 
naii  In.     tlir     caiiilal     <•!'     tlir 


Irance  I  iiids 
th.;  .Money. 


prnsinrr.  11  "as  ailinitlnl 
tu  111'  a  claiini,'  iniilritakinL.'.  hiarhii.'  in 
iniml  Uir  pirnliar  physical  characteristics. 
Vi  I  w.as  iniprrati\c  fur  the  sncci  ss  ol 
Inilii-C  hina.  ami  the  railway  alreailx'  (  \- 
temliliiX   fioni   the   fi-untief  tu  the  sea. 

.\s  a  n  snit  ol'  prulunoeil  ih  lilierat iuns. 
China  linally  acipiiesced  in  the  prupusal. 
ami  npun  cNceeilinnly  fa\i.urahle  tivnis. 
Tile  nmlertakilii;  \vas  lu  he  cuniplete;l. 
(ithir  Ia-  the  l-'rench  (.u\ernnu  nt  or  hy 
an\  pri\alc  com|>any  tu  which  the  latter 
niifiht  feel  (lispuscd  tu  hand  u\er  the 
cuncissiun.  France  \^as  tu  lind  the  mum  y  : 
the  Celestial  (.uvemmiid  merel\-  was  lu 
(•uii\c\.  flee  uf  all  c\pi  nditnie.  the  strip 
el  land  reipiisile  fur  the  n:dit -uf-wav  . 
Snhsi  i|nenl  ly  i(  was  a;jried  thai  (  liiiKi 
shuiild  ha\e  the  upliuii  uf  takniLT  u\  i  r  the 
i.iil\\a\  li(t\Men  l.aukay  and  Niinn.in  fn 
at  till  lApiraliuii  uf  eighty  years.  Iiy  n  fniid- 
hil;  all  lApeiises  iniairi'ed  in  its  cunsi  riiel  lun 
and  aii\  utlii  r  del.iils  cunmetid  Iheiewith 
lip  till  lie  1  ml  i>\  the  term. 

Will  n  Ihi  ill  hill  laliuiis  In  t  u  i  i  n  the  t«u 
(iu\  II  nim  Ills  u(  re  adjusted  sat  islaelurily. 
I'll  ueh  liiiaiieii  Is.  in  cuinliiii.il  lull  with 
ci.nslriieliuii.il  (  ni^im  I  Is.  expn-Mil  lleir 
willingness  lu  cuniplite  the  ntidertakini:. 
and  III  work  it  fur  the  I'leui'li  (.uvcrniucut, 
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pruxidinL'  .1   siilllei.  iilly  altraclive   linami.il 

arrali'.'i  im  ill     euiild     he    cuinplilid    hi  I  w  i  i  n 

|iri\ale   and    uHici.il    inleiisls.      The    fuinier 

wantid    lu   take    u\ir    the   cuncissiun    luck, 

stuck     and      I... ml.      The     mii:.!;' st  mn      \\as 

ii  CI  i\  I  d  f;.\  uiirahK'.  and  a  cumiiiissiun  was 

dispalehi  d    tu    the    l-'.ast    lu    in\i  sli-ale    the 

pii.Miiiis  un   the  s|jut.   su  tliat    an   isliniate 

uf  the  cusi  uf  the  r.iilwa\-  niieiit  he  uhlaiiii  il. 

The    meniher^     uf     this     cummissiuii      did 

nut    hriiiL'    hack    a    \i  i\    (  ncunratrilii:'   sfury. 

Ap.irt      fruiii      the     furmidalilc 

I  1  1,.-      1.  11       l'ro.<poctor.s' 

phxsicii  dilliciillics        winch      „i,.ji[.„„i^,. 

wuiild    ha\e    tu    he   oMrcume, 

and   the   maiiN    ahslnisc  teelinical   pruhleins 

which    wunid    have   tu    he   sulved.    tiny    laid 

emphasis  \i|iun  the  dearth  uf  iialiM-  lahunr, 

the   trunhhs  that   wunld  arise   in   niaintaiii- 

iii'j   the  (■ummissaiiat   of  tin    camps    in    t  he 

inl(  riur.  and  tin    hea\  y  e\pi-ns(  s  thai  wuiild 

he     ineiirred     ill     rci.':U'd     to     transpurtiuir 

material    tu   the   jirade. 

The  pruject    was  threshed  out   thol-oiiLlhly 

with     the     assistance     of     the     inforniatioii 

i.'ainei'l      on      the     spot,      tllO 


Financial 
Arranjfcments. 


l-'i(  nch  (iovcrnimnt  esti- 
niatiiiLr  that  the  scheme 
could  he  fnltilled  for  t:i.SK»,000  for  some 
'J'.io  miles.  The  coiicessiuii  was  transfi mil 
to  prisate  interests,  which  were  to  construct 
and  ojieratc  the  railway  at  tlnir  own  ex- 
pi-nsc  for  a  t(  rm  of  sc\i  iity  li\e  years.  I  he 
(,o\irniiient  nndertuuk  lu  Miiaraiitee  liumK 
at  :i  per  ceiil.  un  L:!.!;  fO.dOO  :  the  l-'rench 
culuii\  uf  Indu  thma  advanced  a  further 
i;.-)00.0(IO  :  while  the  cxistini;  line  uf  •_' K) 
miles  iHtweiu  l,auka\-  and  llaii'liuni:  was 
handed  over,  so  as  to  faialil.de  a  thruU'ih 
wcirkiiiL:  hue  y.W  miles  in  hiiiilh.  lur  ,i 
similar  term  uf  s,\,iil\ri\e  years. 

When  the  liiianeial  terms  were  euiiipji  ted 
a  hileh  arusi  .  The  cuueessiunaires  did  not 
reu.ird  the  pruiietnl  runic  uf  the  line  with 
fasuiir.  as  it  w.is  fuund  to  introduce  a 
rulm--  -rade  of  .•{■.')  |ii  r  cent.  IS.',  fi  .  t  per 
mill  w  ilh  eur\i  s  if  uuly  ItU  fi  et  l-adiUs,  in 
ordei  to  uxircume  the  difference  of  :i.708 
flit   111  1(\(1   between  .Siukui  and   Moiigtzc, 


'il 


il 


-■■hjwv/i 


KAiiw  x'l    \\()\i)i:ks  oI'    11  ii:  would 


\mI|i  III.  Ill-I  iMr.llh.ll.  \\:l->  tllr  f;ict 
I  li,il  \\  III  1  r,is  I  Ik  I.iI  Ii  I'  ml  Kidiii  I  il 
,1  hi:!  Miinini  ■^\  ;iili  i  >l  i .'!'.'  Ii  i  I  jiri' 
mil.  Ill  I  hi'  IViliilii.  I!i\  <  I  li:i->ni,  nil 
III.  \\t  \\  -iiiA  .A  I  111--  iii:i  \miiiiii  x'.  .1^ 
|.iill.  .1  ,|..uii  t.i  I  ."i  |.i  r  c.  111.  -  T'.i  -J 
i.  I  I  |i.  I'  iiiil.  \v  il  II  iiiiiiiiiiiim  c'lirv  a 
Inn  .i|  :i-J\  1.  ,  t  i.kIiii-.  'I'll.  chi.  I 
Ill-Ill. ,r  ,il-..  .-Iiiii,il..l  lli:it  III. 
1.  A  I--,  il  1  mil.'  u  iiiilii  I  ll'irl  a  --a\  iiil: 
ol  '.'.s  mill  -.  Ill  I  u  I  111  l.ank.iv  am! 
\iimiaii  III.  1  iil.irtiiiiali  l\  iii  I  liN 
la-l  11,11111  il  l.atuir  llir  iliL;inirr 
nil  imali  i\     \\a>    i  ll-.a  1 1|  inillli  il. 

'I'll.  Iin.  K  I  it  III.  t  re  L;au'^r  (.'!  tVrt 
;!',  iiulii--).  aliil  till  .")0-|Miiiiiil  laiU 
air  lal.l  ii|iii|l  I  riinL;li  s|i  i  1  sin  ]i.  iv. 
\MiL:iiinL:  TT   |i.iiiii.l-.   apiicr.  --.i  llial 

I  III  lllir  (■.illl.il'liis  W  itll  lllr  .Ji  ill  lill 
nil  as  111  a  |iiiiiii  I  r  t  lark.  'I'lir  sta- 
limis  Ilk. wis.  all  (if  lliis  ilisriiji- 
tiiiii.  al  |>irsi  111  Iicihl;  ili-.|iiis.il  only 
111  ir  anil  llitrr  wlinr  tin  In.-al 
rninlil  mns  cl.ni;i!iil  siirli  larillllis. 
I'll!'  Ilir  lilsl  |r«  mills  (lilt  (i| 
l.aiikax'  llir  I'aihMiN  linildi  is  i  \- 
1"  in  nri  li  n.  i  nlit.iw  aiii  liiHinill  i.  s. 
rmist  rnrtinii    Ihiiil'    can'i.ii   IniA^anl 

LlLIl.M.NC      A      I;Abri:i.l.      Ol       Till,      lALX      XAMfl      I'.KIUL.I.  \\  1 1  1 1    t  I  i| .   la  I  iL '   ras.  .    as,    1 1 1.  ■   w  i  ii  k   I H- 

L'l'     UM.     Ol-       llll       CI  II  I       1  An  S  I  II 

mil;  111  rliisr   |irii\iniit y  tn  a   llmnisli- 

a     ilistaii.-r     ol     al'iiiil      ."i.'!     iini.  s.      Il      was  m^    i.  iiti..    lilll.     ti.nilil.-    was    r\|ii  i  ii  iin  il 

ailniilt.il    tlial    III    ;iii\    iMnl    tin     mi  ii  ml  .1  in  in  1.  L^ai.l  In  lalMini-.      Hiil  \\  Ik  11  I  In- .  ni;iii.  n's 

s.i-li.iii     was    i-iiiaiii     1.1    111-     lKa\\.    as     |Ik  s\xiiiim    nil.i   llir  v..ii'r.-  nl    Iin-    Nam  ti    l!i\.-r 

laiiLli-     ill\iililiL:      III'       lii.l      |!i\.r     ami      Iin  tiny     rini  mill  1  iril     nlish  ml  n  .lis     all. I     illlli- 

I'.ilalni     l!i\i|-     liasiiis     is    |  iii  n  |  nl  1  ii|s.       lint  rnltus     nl      r\  r|-\      (niir.  i\  ,il  i|i       ili  sri  I|  il  n  ill. 

111.- riini|i.in\ 's  ciiLjiii.  .  Is  r.iiisi.l.  |-.  il  t  lial  I  In  In    la.-l.    tin-    l^.'IHl;    |ii'.i\..I    sn    iiaiil    tliat    il 

till,  ij.iiiil:   la.-l.ii  s  \M  I ,    liMi  ;iii\  I  Is.  ,  ami  I  hat  I  In.  al .  in  il    tn    \si-.i-k    tin     w  In  ilr   nili  |-|iris.  . 

an  .  ,-isi.  1-  iiiiilr  im-jiit   In    li  .inn  I.  iinn-r  |iai  I  imkii  ly  w  in  ii  it   1..  raiiir  in  n  ssaiy 

'I'ln  1 1  n|"  i|:      IMsli      sm-\i\s      win-     niailr.  In   run   tliriiiiL;li   a    naii.m    ..^iiirli,   ia|-i-\iiiL;   a 

ami    at     last    a    law     i-initr    was    ilisn  i\ ,  1 1  ,1.  I  in  1 11  il.  nl      alllinnl      nl'     tin-      Nain-li.      ami 

(hi      ha|..  I      il      i-iit.-iiii!\      a)i|iiaiiil      t.i     In  l^iiii\^li     i-    tllr    I'aiix    Nanrti.      Tin     watn-- 

jii.  I.  1  .ililr  III  1 1,.    I  niLiiial  l.irat  Inn,  inasiniirli  \\a\'     is     lilllr     I  Isr     lliaii     a     lirn.ik.     iml     it 

as    mi    till     liia\iisl     |i;i!t    nl    till     mniintaiii  li.ililil.  s  I  hr.iiiLiii  a  Mnii.lii  I  111  r,in\  nil.  \\  In  1 1 

sirlinii.      ."i.'i      mills      111      |ili:;lli.      tin       liilim;  tin-    \\.ills    s|iiii-    n{i    alinnst     Millrallv    to    ;l 

■^r.rli      «as     rnliirril     In    •_'-.■■>     |  ii  1'    niil        1  :!•_'        In     'III    nl'    n     l,-.'ll(l    Int. 

ill  I  |M  r  mill       \\  liilr  t  In    riii-\  I  s  \M  ir  n|ii  in  li  I'ln      |i|nlliiiL.'     nl'     tin-     Inn-     llrrrssitati  d 

nut      tn     a      inininmin      ra.lnis     nl'     li'.'.S     Int.  tlniiXMliL;   tin     nntals   rrnin   rlill'  larr  tn  clilf- 

Aiinllii  |-   a|i|iairiit    aiivalilani.    as  (-niii|iarril  larr    u\iv    a    uap    '!]'>    tn  t     wiilr.    and    :!.'!,■) 
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fc.  t  mIiovc-  till-  IIiMir  <.l  llir  nit.      It  ni\..Kr(l  Sdch'tr    lir    Cun-.l  nii-t  mn    il(  s    ]{;it  i-ii<ill(s. 

(Iiimiil;    thn.iiLili    a    tnwiriii-    ^imr.    so    tlial  II,       mil:i;c -I  ion     l'>i'     a     stnl     liiMli^r     uas 

tl,,    liii,    u.i>  iiVDiiuiit  III  Ihr  ilrlilr  liv  !!ir:!n-  r,  rl  M  Mil  >     iic'vil,    I. ill     .is    iH.in     I ,.  1 1 .  r    ua> 

,,f  ;i    tiiiiii.  I    III   tlir  Miiitli    V(  liiiiil   uall.   ami  tort  liciiiiiiiiL:   it   "as  adopt. , I,      It   .  i.iii|iriM  d 

!,;,,!   to   |M  IM  liat.    th.    ii|i|.iismM    |iivri|iic.    Ill  llic     lavliloiniii;     ol     two     liasiiilcs.     on,      on 

||„     sauir    maim,  r.  'ill'"-  ^"l''   "•    'hr   -or-o,   x^liidi    u.  iv   to   Ih 

'I'll,.    ,|n,sti,.ii     .,1     liriil-iii^;     IIin     .•jiasni  low,  immI   alt.  r  t  n  ct  1,  m   mil  il    tin  v    m<  t    ami 

(■\|,c,lilioii-l\     ami     im\|"iiM\,lv     |.u//l,,l  wciv  conmitid   in   tli,<-iiitn.      rpoii   lliis 

the     1  n-iii-  1  Is.      Urdmarv      In  i,l.',-liiiil,liiii:  invritc  il  \'  sliapi'  stnic-tuiv  tli,   IivkIl:,'  caiiv- 

ni,  lli.uU  «,  IV  (|iiit.    im|ios.|l,|,,      I-  iK,  u.iik  in-   th,'  track   \^a^  to  \„-  Imilt. 
,.,,iiM   not    \<r  a(lo|iliil   ovMii-    lo   111,-    li,iL;lit  It    "as   an   imiinioiis   iil,a,  ami.  as  (■v,iits 

,,|     111,,    pcnuamnt     ua\     aiioM-    III,-    vail,  \  |ii-,.v,-,l,    it    s,,|v,,l    111,-    |.r,il,l.iii    \ ,  rv    com- 

II -.    ulnl,-    liuiMm-    iijioii    llh-    laiilil.  A,  1  |.l,t.i\.      Tli,   '.^i-ail,    w  as  ,li-i\ ,  n  t  lirou-li  tlic 

.,\  ^1,111  xMMilil  lia\,  |ir,s,  iit,,l  s,Miit-  |ir,ll\-  i-lill'  la,-,-  on  tli,  laiUi,  ail  si,l,-.  s,,  tli,-it  llic 
|ii-,iM.  Mis.  ouiiil:  to  lark  oi  illio\\  iiioiii.  tiiiiml  ov,  ilook,  il  111,-  t;iilcli.  M,  U  II11M 
TIh-  silna, 1,111  rirall,,l  (liat  in  uliuli  M,  ii:i:s  ,i.  si,  ml,  ,|  tli,-  <-lilT  laci-  to  a  snitalil,-  point 
I,, mill  liiiiisill  wliin  in-  I  111  to  span  Hi.'  iinim  ilial,  ly  l,,|,.u  llir  lioi,-,  ami  pr.panil 
Intiirnill,)  (ior^,-  on  llu  ()i-o\a  Kailwas  tin-  fouiiilal  i,iiis  Inr  tin-  am-lioiai:ts  ,,r  tin- 
in  run.  ,-\<-rpl  tliat  tin-  liriili;,-  lia,l  to  Ih  hasriil,-.  It  was  s|,,w  ami  ilaiiyi  nms  uoik. 
Ml  at  a  nrrat(-i'  h,  ii:lit  in  Hiis  iiistam-r.  as  tin-  pi,  ,-ipii-,'  uasst,-,-)).  lunsi,|,-ralil<- 
l-'iiially  a  solution  was  olT.-|-,,l  liy  M.  tini,-  was  ,„-,-iipi,il  in  cliippinn-  away  tin- 
1>.,,,1     lio.lm.     Ill,-     (lii,  I     ,n;:ni,-,-r     to     Hn-  rork.   si.   as    to    p,  iiiiit    mov,  im-nl    l.itwi-i-ii 


Nl 


Ml 


THK     BASCUI.I-,S     Ol       TIU;     KAUX     NAM-Tl     BRIDOK     SKT     AND     CONNKCTKU. 
Showing  the  ropes  whereby  each  se,;tion   was  lowered. 


'4 


•m 


iSo 


RAILWAY      \V()M)I:RS    ()1<     rill-     NVOKI.I) 


IIh'  IntincI   .iii'l   III'    ImiiihNiI  iciii".   Ii\    imjii^ 

(.1       l.l.liK   1^.         >IMMlll:l I|-.|\.      <.|l[.   I-      Inll,   I-, 

sc:il.  .1  lii.  ciiM  l.ic,  Willi  l.HJdc  I-  111  a  |Hiiiil 
ilniin  ■llali  l\'  :ili(i\  f  III  t  iilihi  I,  \\  In  n  tin' 
I'dik  lai'c  was  --idniKd  (iiil  Id  luiiii  a  lii'_' 
(■a\i.  Hi  I'-  a  v^iiiillass  \\a^  iiul:iiI  n|i. 
uIikIi  Wis  iixd  liir  liivsilin;.'  tlir  li  i  |iiiii  d 
liialiiial  t<i  till'  nil  n  woikiiiij'  n|i(i|i  the 
Idiiliilal  Kills. 

'Till  s,  |)ii  pai.cl  11  111-  liail  III  111  ciiiiiiili  l(  il 
<ill  racll  sill,  III  llii  rliasli  ,  all  lliill'jil  mi  Illr 
iiihIIi    I'.icr    till     li'iliis    \M  IT    111. I     rraiii|»il 

sii   SI  \  I  II  1\  .    SI  I  lllij    I  lial    I  Ills    |i|i  rl|llrr    shi  iTs 

ii|i\^arils   at    a    sliaip   aiiLili.    iiisliail   nl    \  i  r- 

tlralU.      'I'liiis    till     nil  n    Will     alilr    In    rnli- 

ln\  I     a     I'lal  liii  111    in    Imnl     nl     I  In-    liiiim  I 

Miiiiilli    limii    \\liirli    III    |iiirsiir    lliiir    la-ks. 

will  rras  on  I  In-  suul  h  si,|i    r\  i  r\  t  liiii^'  liail  Id 

he  cnniliirti  i|   I  mill  I  In    I  iiiiiii  1  poilal  ilsi  II. 

Si  I  iliL.'      Ilial       (111-      lailliiail      \vas      sniiir 

•JO   nulls   III   III!     liar   wluu   llii     linilLTr   was 

ininnii  nil  il,    I  he     (  iiliiiii  i  is    \\  iic 

■'■■i'""'^^-      lian,|„liil    V,  lA    s,  iiiiuslv    li\    lark 

Iran.spurt 

Service.        '''  lians|iurl   lanliliis.    Tin  it  was 

iiil\      a     |iiiiiiili\i      wa^iili     mail. 

Mull   as    is   laiil   (illin    111   siirh    nnd' rl akiii^^s 

t(i    III  d     I  III     raln|  >s    ala  a  I     nl'    I  In      rlid    nf 

still     Willi     mall  I  lal.     nun.     i  Ir..     Imt     I  liis 

laili  d    til   nuit    till    sitiiatiiiii.      Aiiinials   t'l.r 

lrans|iiiit    SI  r\  Id    wmi     dillirnlt     to    nlitaiii. 

s(i    cniijiis    had    111    Ih     prrssid    mtn    s,  r\  HI 

as     cannis.      I   ndi  r     thisr     circiinistanii  s 

till     WilLilit    III    till     riil:i|)ii|irlll    |ilins   nl   tlir 

stnlwiiik      liail      111      In       ki  pi      iliiwii      \il\ 

riunmiisly.   Imt    it   xias   rmind    iiiipnssilili    to 

rillllri  ri  itain  s,rlinl|s  to  'i  ss  than  l.'i 
liiindl'i  ilw  I  iiilit .  Willi  siiih  Wi  lights,  and 
ad\ani  iiil;  n\i  i  liinkiii  Limnnil.  la'iir  Lianas 
nl'  iiinlii  s  wi  ir  ri  ipiiri  (I  to  haiidli'  tin- 
liras  h  si    and    liiilkii  st    pii  n  s   n|'    s|i  ,  |. 

Ivirli     liasiuir     Was     limit     \  i  it  Ically     liki 

a    ti  Ail  1-    imiii     lis    alirlimaLii      up    llir    rlift 

lair,  till    sli  ,1  III  iiin   III  Id  1,1  t  his 

H"»'  'he  pi,-,, 111, 11    In      i;d,lis     n.adr    last 

hascules 

were  Built,     ''I'""    •""'     jiassiij     ilnvwi     Irnin 

the    iipp,  rinnsl     wnikinu-   IiiIl;'. 

Will  n    111,     st,  ,  Iwnik    I, I'    III, 111    l,as(ail,  s    was 

coiiil)hti.d.    till-    latti  r    iiaiTd    up    ni    I'mnt 


III    I  In     I  niiiii  I    I I  lis   liki     III,  lallic   I  ii  stKs 

m  lim,is.  A  1 1  aiiLii  nil  Ills  llnn  \\ ,  1 1  coni- 
|ilil,,|  In,-  lim,iinL|  tin  two  siilmns  siniiil- 
laiiiniisl\  iintii  tlii\  caiiii  InLiillnr  (had 
III  till  disllid  pi, sill, I, I  n\  I  ,■  Ihr  M,,,,,,.. 
'I'ln     calil.  s    allachi  d    In    llir    iippi  r    i  ml    nf 

Cacll    tnW  ,   !■   W  ,  Ir    pa  III    nl|t    sliiVi  |\    a  lid    I  \  I  lll\ 

I'miii  Ihr  \\iiiillass,s  nil  I  arh  sidr.  tin 
ii\ilirs,  sitlii,:;  astiidi  Ihr  l,,wir  i  nils. 
Liiiilini;  I  111  ill  SII  ,,|  nl  I  III  pii  n  s.  'I'lir 
arliial  |i,\MiiiiLi  npiialmn  tnnk  liiiir  liniirs. 
Win  II  at  last  tin  .  nils  ,  aim  In-i  tin  r  and 
\vi  Ir  ad  i  1 1st,  d  tlir\  Will  (nil  III  ill  d  np.  and 
liy  aid  n|  wnnihii  plalikwa\s  li  nipniaiv 
cniiininiiiral  mil  \\as  pin\idiil  lutwiin  Ihr 
oppnsiiia  chir  lairs.  It  was  a  di  licati  and 
iiiLii  iiimis   npiralinn.    wlinli.    Iinwrsir,    was 

rilllilli  d     W  ith    Cnlllpli  tr    sllril  ss. 

dm  r   thr   liHs   ol'   sici  I    had    linii    si  t    H,,- 

(I'lrllnn     ol      Ihr     lilldL;r     pliipil'     plori  rdiil 

apari.        .Slnut       strri        towil's 

wnr    It    on    Ih,'    I ps    nl      ■'.he  Bridge 

'  Completed. 

tin      liasriili  s     tn     siippmt      t  lir 

dirk.  Till  spalls  1,1  th,'  kill,  I'  Will-  rlrrticl 
ill  I  lir  I  iiiiiii  1.  and  I  hill  iaiimhiil  ii\  <  r 
Inllris  liy  tin  aid  i  ,1'  calilis,  until  liny  rami- 
iiiln  tin  iiipiisitr  pi,siti,,ii.  I'miii  I  lid  to 
mil  111,  IiihIlii  iniasiiirs  •_'•.'()  hit  I  imln  s 
at  tin  trark  iiMJ;  tin  distam-r  lulwiii, 
tin-  III  I  Is  III  Ihr  liasciilis  is  1S(»\  art  : 
and  I  lir  lails  air  laid  ;i.'i.">  firt  alio\r  till' 
llrd  nl'  I  hr   I  1\  i  r  liilnw  . 

Wliilr  thr  l-'aii\  Nain-ti  rnrrc  lii'idL;o 
pnssililv  mil  tltiilis  thr  iiinst  stiikiliL;  pirrc 
nl  \Mirk  iipnii  thr  ^'llnllan  IJailw.iy.  t  he 
liuildi  is  w  1  Ir  snrily  harassrd  at  ntlirr 
|inints  iniiinmialilr.  Thr  mrk  nl  wliirli 
Ihr  iiiiiiiiilaiiis  arr  rninpiisid  is  pari  ii  iilaily 
siisc:  pt  ilili  In  thr  ra\aL;rs  nl  llir  \M,itlii|-. 
'I'iii  iisiill  is  that  It  niraks  ii  p  (  \t  (  nsi\  il\-. 
and  \ii\  (pilrkl\  pniipilat(s  Inniiidalilr 
landslips  and  mrk  -lidrs,  wlmli.  nwiiir  to 
till  l:<  nnall)  prrxailiiiL;  stripiiiss  ol  Ihr 
liininilain  llaliks.  assiilur  disl  lurt  i\  i  p,o- 
pnijin|,s.  'I'lliK  allil'  liinr  hill  s,i|i  r\- 
<'a\atinns  rniuplrtid  ill  dl\  VMatlnl'  w  i  rr 
nlililriatid  duriiii:  tin  jnllnwinn-  wrt  srasoii. 
Till    ovrrhaiiLiiiiL;    inassrs   nl    lock,    shppina 


Tin:    UAII.W  A^      IN     WILD    CHINA 


tSi 


luiililv.      ciiishiil      i|(,\Mi      \mIIi      It.  nil  liiliHi^  IImm       u;iIU     (li-.ivl,  r     \v:is     iiii  \  iliihli-.      (Ml 

luivi        llpnll       III.         l;ilU\.l\,      Jllil      I. Ml  II      l.ilr^  cllr    (iCCil^lnn.     \\'|r|r    a     lalL;r    Willi     Irlll     III!  II 

|,  iim||i,   (,|    |Miinaiii|il     \ia\     wry,     .     |  n  d    mil  lliiiiuii     aciiiN,    a     Im.IIuw     ami     lllhil     ui     In 

(.1    I  \i^l(  iicr.      'I'Imm'    iiin\  c  nil  iiK    an     In    a  Miadr   IimI,    tla     «liiil,    cnllap^cd    iiliili  f   llii 

\  ,  i\    a|i|iii  rialilr  ill '^ri  I    a^sNli  il    li\    -.1111111;^  \m  iliIiI     n!     a      iki^^iiil;     ciai^l  mil  n  .11     liaiii. 

iiiiiiiiiiL;    III    all    ilin  rl  idiiN,    wlinli    (•(Hiii     In  I  lir  i  iil;iiii    liri  a  IsIIil:  a\\a\    fioin  its  (•(iii|iliiii.s 


■^ 

1-             "    .         --^ir^-^N 

^^s^^:*^^^"^^^ . 

%    ,'              '^^^^    ■  ■■   ^^^^3^^^^Li.^  it^^i''''^ 

NV*     m^       . '       .'  '    ^^^  N  .         ^^^^il^^fci^ 

■■  ■■  ■••.■i'<.-\.'ii^'i\ ,- 

THK     HASCUl.KS    OF     TIIK     1  ALX     NAMTI     BRIDGK.    CONNI.CTl-.I).    SHOWING     TIMHORARY     GANG     t'l.ANKS. 
At  the  riv^hl   may   be  seen.  Ihe  railway   beture   it   enter.,  tlie  lIiH  to  reappear  at   the  tunnel. 


lilr    siiddrnU'    ilin'iii'i    tile    raiii\'    scasiin.    if.  and    pilcliiuL:    inlo    llic    ii\<i    -.anic    .")((   IVit 

\vi  II  as  li\-  llmk  la\iis  of  I  ri  ticlicions  clay,  hilow.   owiny   to   the   walcr   liaxiiiLr   iindcr- 

liU'iniiiL;    slrata    in    tlir    I'ock.    wliich.    inidrr  mined  the  I'oiindal  ions  of  tlif  liirtliworks. 
;iir   action   ot   inoislni'c,   slips  and   slides   in  Win  n    tlic    iail\\a\'    was   coinnu need    llic 

a   slarlliiiL;   inanmr.  t  iiLiinet  I's     snnicwlial      iiiideiesl  imalei!     Ihe 

Tlie    cracks.    <  i'e\  ici  s.    and     lills    in    lie  lorce  and  cH'ccI  of  IIu- e  sliding;  nio\  c  iiieiils. 

nionnlain       llaiiks      also      pio\cd      sirioiis  and   tlie   prolecli\i'   walls   pio\id   too   weak 

olislaeles.      In   older  to   prt  si  i\ c  llie  alii;n-  Im-  tliiir  piir|iose.      Many  cracked,  or  xm  re 

nil  lit    ami   Lii'.ide   il    was   mctssary   lo  lliidw  liiiisl    onlwards    liy    Hie    wiiLilit    and    slidiiifj 

he,i\\     n  lainiii'i    walls    across    lliese    iiil.r  prissinc  lnjiiiul.   with   Ihe   risn'l    tluit   thiV 

riiplioiis.    Illliie.;     the     space      liehimi     Willi  had    to   lie  deiiiolislud   and    nlinilt    upon   :i 

masses  of  I'oek  and  deliiis   which   had   Ihiii  liiaNier    scale.       The    Inrnnlial     rains    aKo 

liroii'^hl     down    Irnin    lii'jiier    IiaiK    1i\     the  plaxcd   sail  havoc   with   the   Inst   of  (lesions 

disintciiral  imx     lorcis     of     N'alnie.      I'liliss  I  iine  after  time.       Miniature  torrents  potircd 

i'arefiil     tilteiilioii     wcri'     de\olcd     lo     the  dnwii   the  yiillic  s,  scaninL;  the  steep  iiionn- 

adeipiale    drainiiiL;'    of    the    oroimd    In  hind  tain    slopi  s   or   soakini;    into  the  urou'id  to 


m 


^^!| 


.^ 


iS.' 


KAII.W  \^      WO.XDIKS    ()1-     nil      WOKI.I) 


Qnw     IImcmi'jIi    (■i.i<k-~    .ind    (  ii  \  III  ^     III    III!  111:111111  I',    mill    Ii.iviiil:    :i    rli.ii    Ik  IIm'  ^k(  ll    r 

riiiiiii    iii,i-s   i.|    r.irk.    1  III  rl  lilt;     I  Im  ir    1  -i;i|ii  1  iin  1  il   m  \  1  1  ,il   Iniiuli  1  il   d  1  I   dim  11  I  In    si  1  1  p 

In  illllij    III.     \i.llU.    will  II     III,  \     Hill     |>i  111    1I{|  sliipi  .     Iiil     llii      Inn      Hllli    1 11  nil  minus    Inicr. 

niilil     :il      1,1-1      till       Imri      iMiliil      \i\      IIm  cir'Aiiii;      il      ;n\;i\      Imilily     .iiiil      |i:i\iiil:      :i 

nil  iiiniil.il  III  V     \\,ilii'    iniisiil     lln      \i,ilU     In  1 1 1  iiii  mli  ms     'jn|i      wlni'      snlnj      mcU      li;ii| 


liiil;;i     dill  \\  arils    mill    In 


il    ;nMi\     li\        iMstiil     |iii  \  II  Mis|\     In    siip|inrl     tin     inilnis 


KlVl.riNG     Ul'      lliK     TRACK     L)I.CK  <J1        IHI.     lAUX     NAMTI     BKlbol. 

till-   siiiMi  iil\     njiasiil    |urssinr.      As    llnsc  In    nnlii-    In    savi     tiinr    in    rccniisl  nict  inii. 

<list  III  Ihiil;'    laclnis.    in    iiianv     iiislancrs,    did  and    In    pi  nnit    tlir    enlist  riicl  inn    trains    Id 

nnl  ii\ial  tlimisiKis  iiiilil  sniih   I  iiiir  aili  I'  cinss  tin    linaili.   sn  as  t.i  ki  (  p  tlic  caniiis 

tlir  \wiik  liad  111  III  ininpli  ti  d.  t  III    (  ii'jiini  i-s  lii\niiil    lln     raillnad    adiipialclv    siippln  i|. 

Will    kijil    nil   t,  111  I  rlinnks.      Till    rninplitiil  tin     iiiLinnir    linniidls    cniistriiclrd    a    Iil;IiI 

pnitinii     nt    till      Inn      liad     In     111      wall  Ind  nnlal     liiidm      wliicli     lie    rnllcd    across    tlir 

\iL;ilaiitl\     sn   as    In   (iialili     n  palls    and    n  -  '.ap.      Il     sii\i(|    its    pinpcsr    tnr    llir    Iniir 

inlnrniiL;   tn  In-  can  n  d  nnt   ducclK    siMii^nj  In  iiil:.   and   sinnd    siciiiilv    -Aliilc   a    niassi\c 

wiakinss    lircaiiii     niainlisl.  slniclin,-    nl     cniiciili      was    linill     liiniatli. 

lint     tlic    nick    sjidis    cniislilntid    nin     nl  the    ca\it\      Inline     lillid     up    cnni|iict(  ly     ill 

tin      iiinst     ini|iiacalili-     Im  s.      .\     ninnnlain  tins    iiimiin  i'.      |-'.\iii    tins    |k  inic    expedient 

spur   or   Clan    uliieh   a|i|iiared    alile    In   det\  did     iml     fail    tn    Ik     siili|reted    to    a    heavy 

tlie   iliiiiiiits    |nr    eintiiries    Hniild    eiil|a|ise  | iniiiidi iiL! .    as    anntlni'    landsli|i    caiiLiht     it. 

siiddi  nl\  .  and,  (  niiiinu   ilnwn,    would    smash  and     kiioeki  d     it     a'loiit     sniiiewhat     liadly, 

the    peiinalli  lit    \\,i\     tn    tianiiients.    nr    liiiiv  hill    tills   daliiai;e    was    re  pa  in  (I    speedily, 

it        cnliipli  liK".         ()| nceasinn       n\  1  r  III    IIKII'i    t  lie    <  lit  el|  illse    was    lirollijllt    face 

1(111.(1(111     tons    of     ruck    uot     lonsf     III     this  to     lace     with     thrcatnicd     disaster.      The 


•I    ^ 


THE     I'AUX     NAM-TI     tlKIDGE    COMPLETE. 
It  measures   ::u  feel  4  inches   in   length,   and   the  rails  ate  3J5  leel  above  the  liver. 


l^\ 


K\lI,^v\^    vvo.NDiKs  oi    nil:   nvoki.d 


illtilcst^  vvliiili  liihl  iiikIi  I  t.iki  II  till  mil- 
stnii  ti(iii:il  ii|>('r!itii>ti>  siii-<  ::t>ili<  il  In  llic 
liiiii;  ^tfiliL'  of  ilill'H  iiltii  s  iiiiii 
liiiiilili  ,    >\  hirli    l.c  M  t     I'm     \Miik. 


rin.'inii.il 
rriiuhtf. 


Il     \>  1^     ^1  i  II     II', 't     till      ii|-ii;ili:il 

I   -I  Hh. il<  ^         Wolllij         |i|..\  ,  l'>>lll|i|i   I.   I\  ill- 

>.llllici(  lit,       M«       ;i       w  li..|,         ii  I I,  i.iliiiii 

iif     llif     ]ir(ij(rt      liiiM'iH       li((i^N,ii\.        'III. 

(•mice -sinnjiin  N    Im.k    nvir    tin     xvnik    I' 

till  l:iil«:iy  liiiildili;.'  orii.-illi-iit  iiiii,  ainl 
ii|i|ilii;i(li(il  fill'  <.M\ ,  riiiiii  lit'  fnr  liiilli,  I 
liliiilirial  .nssivt:;nri  .  'I'Im  vitii:ili.,n  \i,i^ 
rf\-ir\V(  .1      ;iii.|      ijiMii-M  ,|      ,■■!      I,  ii^lli.      II,,. 

11|i-I|m|   Ii,  II,.,   til  ,1    II,,     I  ,,  ,1,1,  (,,,,,  ,1,1 1^ 

^iili  ih  .1  III.,!  Ill,  (..iiii|i|,  li,ii,  ,,|  III,  ||,|, 
".I-  II  it, nil  tu  l„  :ill,  11,1,  I  vMll,  ,1  |.,,Mv 
ri  Miiili,  I., I  |\  .  t  l:,|]ir.  ihl  ,,„|ii,.,  ,|  :i  ^ii|,. 
|il'  lliMll;il\  (^IllN.il,  lit  l.'i/J.MMHlll,  lilii,,_.- 
Ili;:   II  ,    I  \|ii  iiililiiii    III  ',r.,r.'.'(l. 11(111.   I,,  I  iiilil,. 

Ill'         \MilL       to       in-,,,.,,, I.  (II        (1:1,       |,,|,||       Ih, 

i-i'l"li\  III  III, III  (  1,111.1  \\;i^  II,  III  1,  n|„,iimIi|c. 
till     '.•.'.lllill.lMill. 

'I'll'   r.iiiil.ill.  til,   iii-.iliil.i  il  \  ,,f  III,  (liiiLil,  . 

IIm     -li.ilt:i-'     111     hil.i.iii-.    :,ii,l     III,     ihtliriilU 

ill   li.iiiilliii::    iii.ili  I  i.ii    i,\\  ii|.j    I,, 

l.iifkullics.     ""    ^'''-"'■'    "'     'M-Ini-     liiji- 
\^  ;i\  >    sii|M  n,  i|.    1,1    r,  1,1^  li    (-,]  \ 

tl^lik^.      hit       I  11,         r;llhv,i\        lilllM,  1^        lijlil. 

!■  ri'lll      llir      llllllill,       1,1      .lull,       |l|l        W,  ;||1m    I-      1^ 

I  \ti'  111'  l>  li"l,  ;ili'l  -.1,1111  liiii'  ,  l.i|.v,  , 
I"  lull  III'  |-;iiii,|i,  .111  I.,  ,.,,1111  s  ,-ii  chill, iliM  il. 
Til'  i;iili\  ^ia.-iiii  |.-  i,j:;,,!K  ,i--  IrviiiLi  li. 
Ih'      \M  -I.  Ill     UnlL,  1.        WIm  11     Ih,      l.,-k     w.i^ 

111    liiil    .-iiiiiij    ^1    \,i~l    ,iiiii\    III     <;.'i.(i(iil   null 

wi  Vi     mmI  II  n  il    ii\  I  r    I  h,      liM'I'  .       M:ili\     df 

111'  --i'     I- llllllill  1,   -      I     ,'1     In      li|.      hull-.,  ,1     J, 

\M  II    ;i.    I'll    l.\     Ih,     l.iiiM,  1-. 

'I'hi    l;il r  t Ill,  -.   \w  IV  ,  nilh  --.        I-Jiii-- 

^.111'  -    h.i'l    I,,    h,     V,  111    ,,{||    l.ii-   aliil    \\  nil     til 

ri  i-n:il     ciinh.  ~      Im-      Ih,      li.-uI'  . 
Cliineso           i        ii                            n    ,    ,  , 

l.al,i,ur.         -^^     ""  ■'     "'"     ^'11    '  ' ■    '""I 

\M'i  k'  il     mil!'  i-    (  hiin  ■■■     iiii'lilli  - 

111'  II.  siilii'  Inn,  I  l.i|i.-i  il  11,  1,11,  I  III 
1-  I'  lli'h  1  liLllH  I  1'^  III  r:iiii,  l.iiiiili.ii'  w  il  h  I  h, 
|,'  i-iih.ii-  jiri  \:iiIiiil:  riiiiihlinii-.      Thi    iiinMI,  - 

11.'  II.  P  ..iiK,  il  1,1  IMlki  ;,ll  ,  \,.,  ||.  Ill  thill- 
111!'        Ihl   11I-.1    l\  I   s       mil         .,1         III,.        I  |-;|l|v,.|,.||,,,,. 

N\M,itiillh.    Iiili'iiiii  I--,  till  ii  li\    i|l\  (  I'lli^  till 


;;i-i  .ill  r  |iiit|H,i  ti,iii  ,,1  Ih,  iimnry  ili  .Inn -i  d 
Itiiili  r  \viit;i  >  ml"  I  III  ir  in\ii  (Hnki  (■>.      I^i  i|- 

II  Is  Ih  I  Willi  till  riiiilii  s  iiinl  tin  n  liii^-.i  ^ 
Wif-  III'  ri|)<:ilri|  iirriMTi  111  1  .  IJn.ls  liinkc 
lint  Illlliill'J  Ihl  nil  II.  \\|,,,  In  iMIll,  i||^s;il  Is- 
liril  Willi  till-  sMiall  |ilttaiiri  liny  IrnlVnl, 
owill;;  111  till-  ;iMiiuiiiiisiir>s  iif  tlir  ImIhiIII' 
(  Mill  larlmx.  ;iiiil  11,11  111,  i,il,|,  ilaliiii!.'!'  Mils 
(li'lii      frulii     liiiM      III     Inn,      l,>     tin      r..|th\,.iv 

IMi'l"  1  I  \  .  (  llli  I  l.r  1  \(  III  Ihl  ill>;ilt',  ,1  I,, II 
a^slUIMll      till       |il  '  i|  I,  i|  I  l,'l|.     III      W  I    I'    ,  i|  ^.lllls,  ,| 

iiisiiri'i  I'll, 111,,      w  hull      w  I  1,        II,, I      ,|i,,  II,  ,1 

V.  illii.i'l   1  \li,  nil    ililliinllv  . 

I'' -I'll'       lliiM'     I  \n>|ii  r,iliM'_'      ihlli,  nil  i,  s 

:iii'l    il'l.iv-    till-    |-aihx:i\-    was    caiiiiil    I,,    iU 

iiil.ili'l    I'  llllllill  .    at     ^'nllna,l  fii 

\>^     mill.  Ihr  •_■■.'"    nnlis    li.i\,iri      y^''  ''>■''" 

liars. 

I"  1  n|iii  ij    SHIM,      1  i,,|||     y,  ,i|.,    I,, 

•  ■"iiij.l,  I,.  Mlhiiinji      III,'      I'l.-I      i,r      |.,„,. 

si  I'll  linii  \i,is  SI.  ni"i,liiial<  l\  h.  .i\  \  .  I  111. 
ii\\  II,  Is  II  L'.U'il  I  hi-  till  111,-  w  II  h  |il.i,  i,|il  \ . 
,■1^    I  III'    caj  111  ,il    III     I  111      N'lnilian    |  m  >\  inn     is 

III  ihl'ii'l  i|iin'h  liMii'h  with  till  ri.:i,l.  In 
till  lii'-t  \,,ir  lit  it-  ii|i,  latl'ili  T.'t.lMlll  tiiiis 
\v '  n  lai  I  h  il  i,\  1  I  till  liii'  .  It  1^  ini|iiis^ilili 
.\i  I  l'"i  III.  mail  I,,  II.  Iii.in-ht  1.1  lU  tiill 
i',ill>lllj  ra|iarll\,  i.\illli;  In  I  h.  |  ii  In  la  I  li  lit 
\^.i\     li"l     lia\  iiiL^     s,  nil  ,|    i|,n\ii     xntlhi,  niK 

I"    .iilnni     lit     Ihl     n|„  rat nt     h'  a\  \     l.i^t 

!  I. nils. 

-\     niiiniis      cii'iaini.-talirc     Was      ii\ialiil 

ll|inll        I  III  (' I'll    I  mil      n|         I  In-      1    111,   l'|in,i'. 

Iliili.i     h.'is    ,1     mil     liail.      \ntli 

^•llnllnl.    ,s|„,',,ilK      ,11    ,,,11,1,,     ConsfnatUo 

I'reiudicc. 

I'lnth  .'111. I   x.nn-.        I  his    1,'alli,. 

ii.is      I ,.iii|iii'l,  ,|     ,.\.  ilaii.l      li'nin      il^ 

Im  M|,iiiii|;j.  \\"|i,  n  III.-  i.'iilwa\  \'..i>  n|iin.il 
ll  wa>  snrinisi  i!  that  I  li|.-  n\  .  i  la  In  I  hii^nirss 
\\nnl  I  ('.  .1-.  ,  .111. I  |..,||v|  ,1  III,,  a  sn,iiri  nl' 
V'  \  I  lin.       In     III.       ,|,  .  I      hi-li\\a\  .     1.  .ii'lnii...; 

N'nnn.ni     \  i.i     w.il.  r     IV Inijiaii    |i..i  N     I.. 

ILnjihi'ii^.  .'iiiil  th.  111'.  .,\,  r  III,  n.  w  lin.-. 
l!nt  I  h.  tii'vt  y.  ai'\  w.,i  kmi;  nl  I  li.  I'aih'.as' 
ih.l  lint  iiiak,  th.  '-11-111.  -I  iiii|iii  .'-11111  ii{in|i 
I  h,      ii\  I  i'laii.l     li':n.-ii..i  t:.li..n     IVniii    Iii.iia. 

'I'll'      111'    l''ll.llli-     mill I     In     l!|.|..'lt.'h    th.    II- 

-nniU      1.11      III,'      harks      l.|       alllnl.iN       l.\        Ih, 

I'li-c'iitiiiis  (lillii'iilt   jnniluy  III  .'!•_•  il,i\s  o\ir 


I    ._ 


I  III      l<  \ll.\\  \^      l\     W  ill)    CIIIN  \ 


l«5 


il.iii'ji  riiiiN      h.iiU      .(iiil      iii'jj..|      I hi  nil  'I'll'      luiirli.     Iiummi'.     \\i  \\     lli.      fiilurr 

ji.llll,;      .llnl.      \Ol,ll       VV.I.      .1      IIM.P       ill  .1  III  ImIilT  IVtill      lil|ri\,llll      c  i|  .1  1 1  I  1 1  ■  1 1 1 ,     iii||ll.|.l,l      llill      III 

liirtnr.     r>iii|il     ;il:icr     lliiiii      in      N'liini.in  In       :i    I'  \v    \.,ii-.    111.     ImIIm-    will    li,i\.    ih  \ .  I. '|«  i| 

lllalklts     .it      :i      |irii|ll      Ml.Mill^l      111'       l,llKv,l\  In     -Mill     ;l       |i.JmiI|.iI      .I.'jI.i        .1,      In       l.h.l.r 

l„,ili,  .nil.  I.  .  WIh  Hill  111'  liii.  .  \.  iiliriilv  ilii  l,nlu.i\  lirjIiK  |  m  ■  .1,1 ,,  I  ,|,  .  Tli.  .mU 
w  ill  ,ii|..  1  -.  .1.  I  III,  ,ni..iii;i|..ii-  iii.l  .il.|..n.  Ill  l\  .mI\  .  I  >.  I..ri  I  ,  v\  liiili  I  li.  \  I.  ,ir  ^n.  I  Im-r 
iili.iiilii.iiili.il  I  i.ii,|..  Ill  u  .  I..11I.  Inn.  ;il..||.  nl  N.ilnn.  wliii  11.  Ii.  r  |  .l.i  \  I  iilii.  s^  111. i\- 
I  .,11  |ii.,\ ,  .  s.  ,  ihj  I  li.il  III.  «.i\  ^  111  (  Inn.  .  n\ .  1  v\  li.  In.  III.  11.11  11  >u  line  f  nil  11  Inn.  In 
li.i.l.    ;ii.    111. I.. 1 1. 111. K    iliili.  nil    I..  I.ilhi.ni.  Inn.  .   III.  I.  I. \    11.. I    <.iilv    tlinAviliL!    Iiillm    .ill 

\     iiil.nii     li..-lilil\      1.1      111.       line-    (  aInK       SIM -,  :iimI  --1  \ .  n.   I.iiI   .ill.  1  ni.^   till    c  ii.jiiii  1  In 
;,iiinii-    III.'    (Inn.-.     1. 1    111.      III. II. .1-.      'I'lii-        ..ni.      in>tly     ^iii.l      IliMIiiil:      |in//l.  s     i.f  a 
alliliiil.     i>    M.imwli.il    I  \|ilii:il.l.  .    Miicr    11..I       I    I'liiiiral    fli.'ifa.l .  r. 
i.iiU     ,u.      I  lir     i.iil\\,i\      I  i.ins|...i  I 
cliar;:!  ^     --niiii  \\  h.il      Ih.jIi.     Iml     ,. 
'■  Iraii-il    l,i\    '    I-   I.  \  I.  .1   n|.nn  nil 
f<>r«i;;ii    i^'i.nN.    \^iii.ll    :il.     Iml     nl 
l*'lTlirli     nr     In. In  (  Inn.   ■.       ni  |.j  in, 
iMi  1  ii  .1  li.  I  \s .  .  II  I  III    -.all.  lai  .1  anil 
N'liiiiiaii  fii.        In      ni'.l.  r      l.i      nil 
till  NISI  1\.  -    111    I  lii^    iIi-.i.|\..iiI,il:.- 
a      ,L:lnii|>     111        w.  all  li\      (  liiiHM' 
<'iti/,i  11-  aliil  III.  i.Iiaiil-  ar.    I'.illi.  1- 
iliu'   a   I  .  in|i.  I  il  i\ .     r..nl.     1..  I  w  .  111 
N'liini;  11  III    all. I     I  li.    ('...isl.    I\  lilt; 

I   III  111   \\    llinupjll  (    llllH-l'  I.    I  I  .llHV. 

It  I-  a  liaiinu  iimli  rIakiiiLl,  Iml 
linw  rnli-l  I'llrl  lull  li,i-  roliilni  lie.  .1 
III  Liriiii  I  arm  -'  [irnlMlil.   Ih.il 

1 1|.'     srii.  iiir     ..  ..'    cniniiK  li  il. 

I!.. I.         \\,||s       I  ||.    I.       jlr      (   ,    I  |;||||       I.I 

il'  \'.  I.i|i.  Iiiit.  s,(  in./  Ilial  111.' 
(  liliiamali  is  i  -sriil  iaIK  |ial  linl  ir. 
11.  \\  ill  III-  r.  ilaiii  In  |ii'i  I.  r  I  lu- 
ll.nt.  lliinii^Ii  111-  itwu  r.iiinlry. 
.  \  111  if  il  II.'  snlii,  uh.il  Inipjc  r 
aii'l  iircii]i\-  II1..I-.  tun..  In  nil. 
i'\trinliii.j  llin.ii^li  Inn  1^11  llill 
Inrv,  r-|H  ri.lIK-  \1  lull  I  11.  1'.  all 
lln  ilirial  I'l  11  i-li  I.  la  I  mil-  at  -I  .ik.  . 
'I'll.  III.  n-li,,iils  111'  \"iniiiaii  In 
1I-.  II'         ar.  alltiil|ialll|.j  111. 

i-ji.  I'iii^  111  t  Ills  liiir  \ .  r\  in 
t  lll|sla-l  IralK  .  Ill        tiinr       Hu- 

ll, u  rniiti'  \i  ill  11.  til  1 1|.  Inn.  lit 
.il  Hnli-li  Ini.li',  iiia-ii.n.'h  a-  il 
is  int.  II. I.  il  111  link  Hiis  (  liiiK  -. 
Inn  Willi  (illiiis  iuiiiiiiil:  In 
Hiiiii:  Ki.iiu. 


..  •.     l^"f 

Fi       ^ ''  ^C^K^SAtot  s^^^l 

>^T3»% 

r  «aLam^e'■'■ 

'       .rrii. 

:  ^1^^,:'-.: 

Wm 

mm^sm 

1           "".jtija,  ^M^^BH 

^'^W  •'MHi 

sm^t0T^ 

M^-ism 

^r^^  -  ^     y  yifji^^BB 

^m     TEj';  ■  'aa--. 

•■^•WTO^.,  rf^ 

mL^mmj^  -^Sm  '■f-J'^ 

p^'^/NBrtt 

%mk.hk.  -M^ 

W        v^bB^^KM 

F^j»6ai»*' 

y  ^fl^^fefl 

!^'^'  :;r  - 

-.,y^mv'  • 
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nUII.UING     THK     1-AUX     NAM  Tl     HRIDGF. 

The  North  Clifi  face,  showing  three  working  levels. 


^  ,t 


A     I.OCOMOTIVK     in  I  I  1)     Willi     lA  NAMO       MAKKKIJ     liY    ^        1  oK      Ml  AUI  li,nr 
The  dynamo   is  turbine-Unven  and   jienerales  current   (or   the   ht.iJht;hl   .»nj   ilnt-c   iiKaiiJcni-f iii   lumps 

in  the  cab. 


Railway  Searchlights 

i>i  sCKUTiox'    oi     THi-:    powmi  I'l.    i:li:cti;ic    iM.ADi.uiHTs    which    illumim-; 

THK      TIsACK     HAM       A     Mil. I.     AHlAl)     Ol      THI       l.OCOMOl  I V  K 


II  !•'.  |inli|ir  K  iiiiliii  i,,ii^|\   ,  \;i,l  iiiii  .iIm:,(1    :iI     iiihlniulil     .-i-.     li.uliK     ;i>    al     liiid- 

'^  I  j      :MI:I    (|U<  IliliiU,     in     lii:ill,|.     |mi  i|,i\,        I|      lln       ii  >llclll  H  .11-     nildir     vvlllrli      llir 

'     l;iiiniiL:    I"    lia\J.       Il     ^i  1  ^     n..  ili  i\  m   lali.iin  -  a  1 .    1 .  \ .  ah  .1  In  I  |i,    |ia~M  iil;(  r. 

IcaM.ii     \vli\      llir     vaiiic'    -.|iii.i.  III.     lalli  !■   ivIiiiU    in    lii>    lutiiuanr.     thai    Hi.- 

--lii'iiM       hill        III-       niairilaiih  i|  (lin.r     his      his     h  .n  .m,  il  i\r     hi  a 

nmi.  I       III         lilaikiass     III      111!  assisl    iiliii    I..  i|.  Il  it    liaiiL:'  Is  ahi  a 

nilihl    as    (liiMiiii    llr     liiilhalir\  h,     is    l,,l<|    that    sii,  h    a    li-lil    i^    iis 

^if    (lav.     (lisn  ^alillllL;     th.      hll-i      sl|,,ili     thai  is  lath.  1    ihl.  ml.  il  h.i    ii  h  lit  1 1  lia  I  H  n 

is    tliniuii    ii|ii.n    IIm     s,  msi  s    uI     tin     iliuci.  Ii\    iail\\i\   ii|m  laliUs.  siirh  as  si^n; 

III      is     (\|iir|iil     til     |iirk     lip    aii\      |iii--iiili  cithils,   hi    is  siiiiii  \s  hat    In  >n  |ili|ssi  1 1. 
()l)st;ich     mi    Ihl      iiiilals    a     hiUHliMJ    \a|il-  Mi    !ir   as    tin-     >   iiihd     Kiiii;i_iciln    is   ion 


hi.jhl  1.1 
I.  Whiai 
h  ss.   anil 

|.lllll..s,s 

hiHii  ami 


KAll-W  \>     SI  AKCIII.KJIIIS 
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riiiiiil  III'  ■'liimiii  1  iri'/  i.il  liylil  ma'-  •"• 
'.III.  i|M  itr.  'I'lii  liih.ai'  li  iii'c'il  il),  lirr  well 
|i:itii'lli  il.  ami  an  |i|i>li  rli  il  rllitiitilly  liV 
lilink    si._r|iallllii.'    ill  \  1(1  s.    Iitit    III    III  «■   nmii- 

trics.  wlirrc  Mill.  III!  Ill    Is   -|Mis.  .   ilii    I  nil 

(Ijtinlis  an  va>ll\  ilill'  h  iiI.  OIIi  11  tin  Inn 
is  iiiil  |i  nil  il.  in  iiiilv  III  .1  |i.  1 1  mil  till  \- 
inaliiii  r.  ^n  I  |ial  an  1  v  ,  hi ,  tn  li.  U.  |  .t 
(i|M  II  \..v  I.I.J  II.  a  I-  111  (111  liiisji,  ulii,  Il  air 
.•;|.l  I.I  I  HI  11  I  II.  '  i.jl.l  111  \\a\-  mill  a  |.iii- 
incliail.  .  \  liililijr  liia\  lii\i  iii|la|.s.  il  : 
ft     tl'tc     liia\      lia\i-     li.ili    lili.un    ain..,    Iln 

inctrls  ;   a    IkhiIiIi  r   \     lia\ .     11. II.  .1    i|..\\  n 

I  III       111 ilaiii  siili'     ami     lia  \ .       Iiii.k.  II     III . 

I  111  I  ..ail  ;  a  u  aliili  1  liiij  s|  n  .im  iiia\  li,i\  i- 
\\a^llr.|  I'll!  a  IhIil:  Ii  IlijI  ll  ..|  |ii  1  man.  Ill 
va\.  ni-  lia\i'  SI1I11111  r.jril  it  l.i  an  iiii|ii^s- 
alil.  il.  |.tli.  K  it  siii|iriMn^'.  Iln  n  I. a.  ,  I  at 
III  Minii  ciiiiiilriis  laiU^av  tiallir  i>  liil.l  ii|i 
(  III  111  K      I  u  i\t    (lu-.k    ami    il.m  11   .' 

lint    llii     |iiili|ir    inii-'t    rmt    lir   I'l.nil.  mm  il 
111  (la\li.jlit    tra\i  llni-   i.nl\.      Il    lias   liiiniiii- 

arriistiiim  il  In  liixiirH  iii>  -|(  .  |i- 

Nctcoily  (or  ,  ,     ,  .         , 

,,       ,,1.1,,  ina     i-iiail"  s.    am       lia-.     ii\ii- 

(ijii  ll     till      11  mil  my    In    111.  .\  r 

Il {ii.iiit    In  |inml    iluiniL.'  Ill'     Imnis  win  11 

linsiii.  ss  Is  siispi  mil  ll.  ami  sj.  .  ps  aua\  tin- 
mil  I  \al  uf  iiiacl  i\  it y.  In  i.iili  r  In  mi  1  I 
tliisr  iii|mri  nil  Ills  alliini'ts.  I  In  n  Inn  . 
\M  IT  niaili  I..  )irn\iilr  tin  i|ri\il'  \\itl;  a 
iiini'i'  I  llii'ii  III  nnaiis  i.l'  illnminal  inn  tin' 
Ir.ii'k  aliiail  f.  i'  a  consiiliialilr  ilistaiicr. 
Ml  that  |iirl'iit  salily  iniLiht  In  allaiind 
whin  trasillma  at  <  N|ii'i'ss  s'lrd  dnrinj,' 
tin     niniit. 

'I'll!    (Intric   linlit   \va>  an  obvimis    iiaiid- 
maiil  tn  this  (lid.    .\ci'(irdinn!>'.  (  ITints  wiw 
niadr   to  a(la|it    it    t.i    lailuay 

M   r\  111'.  K\|l(  lillK  Ills        \M   IC 

iiinli  I  t.'iUi  11  ill  tills  cniinl  i'\  . 
lint  tin  lark  nf  1  lirmiiani  nn  n  I  fni'  siirli  a 
ciiiit  i'i\  .'inci  Vias  a  dili  iiiiit  In  cliili  a\  dill'. 
Iti  siilis.  sii  many  ililliciiltics  nf  an  (  \as- 
jid'atin^  liatiii'i'  Innimd  ii|i  and  drliid 
Mllijllnatinll  sn  cnl  1 1 1  ih  t .  ly  tinit  inVllllnrs 
lii'caiin  snimwlial  illsjnarti  lird.  ami  aliali- 
dnni'd  tluir  lalmiirs.  In  thi'  I'nili'd  .Stales. 
lu)\V('V(  r.    wluri     the    ddiiaiid     fof    such    a 


W  oolley's 
h.vpcriments. 


sianliliudil       ^^ .  mini'     ai  nti  .      iii\iiili\c 

1II..1I      "l>     lint      ('.1st     dnUtl    MirilslK.        (III)'. 

II  lint    tin    In  .t .  .  \  |..  I  inn  nil  r    "as    l,i  mndas 

Wnnlli  \  .         II.      inliinn   nr.  i|     III,     1   \|ii   I  mil  llK 

.ll       III.       Iimin         III        Mavli.n        (  llim.      .iiid 

l.il •  .1    l.iii'j    ami    h ml    .it     tin      |ii  il.  .  tn.ii 

1.1      a      SIM, ill,      1  niii|.,M  I  .     .iiiil       aill|i|.       .1.   \  I.  (  . 

II.  I..n      In      h  111    1 ll     tin      nil  .1     ailli.  1.  nlK 

la  I  t  .1  1 11 1 1  111  ,1  (t  ..1  klliL'  nn  .ll.  I.  In  III.  .\  1  (I 
In  llnll,ilinn..lls.  Imll.ilia.  II.  n  In  pin- 
1I11...I    a    sill, ill    ill. till'    ln,idhLlil    mai'hme 

III  I^N.'I.  and  SIM  1.  ss  siinnd  assimd. 
Itul     111.  11     I'.imi'    a     l.illi  1     ill   illiisinii.     'I'lic 

(llV...         W.ls       llu._:ii|       ll|l       nil       a        Ininliinl  IVc. 

.'Hid  lull  mil  |iii.iiiisiii.ji\  vsliili  till  Illume 
w.is  stamliiiu  still.  Dii.rlU  it  1  niiinn  mi  ll 
In  lilii\  I  .  hnw  1  \  I  I',  tin  ll^lil  \\i  III  nnl. 
and    iisi.liit.K     ll  Ills,  d    tn    l.mn    \t|iili     the 

IncnmnlKi'     «.ls     III      llinllnll.  \Vnnlli\      d|s 

liiaiitliil      Ills      a{i|>aialns.      ami.      snimsi.hat 

cll.lLII  nn  d.      tnnk      it      li.ll'k      In     Ills      lli.nir      fnr 

rnitlni'    ill  \  I  ln|inii  111     ii|inii    dilfi  ii  lit     lines. 

Ills     initial     1  Ifni't      s|inn'ii|     alintliir     iii- 

Vllllnl'     tn     aetlnll.  Tills      \\;is      (liallis     J, 

,linni\.    \\lin.    ill    I  s^.").    |iindii('id 

an    elieliie    Inadlinht    uhieli   Was      i'""^^'! 

Attempt. 

|il,'i('i  d   (III    nm     nl'   the   1  nuim  s  nf 

the    lii^'    l''niii'    Itaih'n.id.    niimini.'    Iiitwiiii 

1nili,ina|inl:s  and  (inemnati.       Itiit    .li  nney 

1  \|ii  I  il  ni'i  d      ditlicnitii  s     siniilar     In     thnse 

which      had       In  I'alli  11       W'nnlli  \'.      althiiiij;ii 

till'     railway     cnm|iaiiy     in     this     instance, 

!■( cnniiisinn    the    |inssili|i'    a.  nn    nf    a    i^rcat 

idea,    |ii  isc\  (  n  (I    with   tin     mnn\aiinn.   and 

(ndeavnuiid    t.)   make   it  wnik.      .Slill.  tiuir 

|iei'se\,  lanec     |ii'n\i  d     nna\  ailiii;.',    and    mi, 

after  makiiiLr  a    few   Irijis,   the   liiacliine  was 

lak.  11   nlf. 

Wnnlli  \-     had     liv     no    imalis     hecii     idle, 

thniinli   it    \\as   lint    iiiilil    ISST  that    his  m  \t 

(  ffnrt    attiaeted    atlintinii.       In 

that  \ear  a    inw  1  iiniiiini  lit  was     An 

,  ■ ,  Inrellable 

lirnniihl     nut     li\     llie    .vnniic.'in     |  jj-ht 

Ileadliajif     liim|ian\'.    and    w.is 

|i|aeed  lljlnll  an  1  ln_;illi'  nf  the  (  leVeljl  11(1, 
.\kl'nli.  .'iiid  (  nliiinlius  [{ailrn.id.  and  also 
(in  nlic  nf  the  Pan  Handle  K.'illmad,  rilll- 
nina    lietu'ceii   Indiaiuijiolis   and   COIuniliiis, 


w 


KKNDICKING     KAILUAY     TKAVKL 

The  elecr.c  searchlight  ol  the  locomonve  when   focused  corroc.y.  as   in  .his  UU.s.runon.  .h„nvs  a  "-«"'';'-"' 

a  Tii.le  ahead.     This  slnl^iim   im^'"""'   rl"J"'K'''l'l'f'l   ''V   H't'  elenriL 


AT     NIGHT     AS     SAIK     AS     BY     DAY. 

whhe  ray  s»ti,cien,ly  rowerful  to  enable  the  driver  to  detect  an  object  the  size  of  a  man  on  the  road  half 

headlight  Itself,  bhows  liow  brilliantly  the  track  is  illumined. 


!  ?l 


Kill 


KAii.w A'i    \\().\di;ks  oi    nil;   would 


t  Mil.'.  Willi.-  I  li.  ^.  iii.ii-hiiii  ^  wi  !■.■  n.ii- 
^lil.  1.  il  III  li.  :i  III,!  ik.  (I  iiii|ir.  i\  I  III.  Ill  II 1 11  III 
:ill\  IIimil:  n\  liii-li  !i:;i|  h.  ,11  :i|  h  inpl,  ,1  m 
ni;ai.l   t.i  rl.  ,ti  II-   1.1'  .11111. Ii\  1     III  :iillii;lii  -    ii|i 

•.'I  l.l^    llllli  .    tili-y    |ll.i'.  ,  il     1,11-    l|-nli|    11  ll;i|.|i-. 
Till-      r:illu.i\-      st|-il-L:l.  .1       ^^  llll       III.  Ill       l..|- 
-.  \.  i-.-il      \\.  .  k-.     iii.il      III.  11      I-.  lii.-l.iiilK      I-, 
llli.|ill--li.  il    I  h.  Ill  :      III.      lii.iliilliirl  III  mil;    c.  .111- 


TIIF     TL-RHINl.      I>V\AMi)     ol       Till.      I'M  I. 
N'ATIOXAI.      II.IC-IKIC     HI  AIH.H.HT 


p:iii\     ili-i-iiiil  mil.  .1    I  \|i.  1  mil  iiN    jiiil    Went 
(■lit    (if   liii-iii.    ~. 

Ill  IS.SN.  li.i'i.  li  I!.  1-'.  I'l.  i-i.  ,  (,!■  Ill, llll 
iiiipi'li-.  :i|i|>'  .mil  ii|MMi  I  III-  sn-iir.  1'.- 
!(.ri^;i\v  llll  liitii|-i-  111  siii-li  ;i  111  ailliLilil. 
mill  (|.  Il  niiiiii  il  til  liriiii^  Il  in  a  mhti  s^liil 
i~--ii.  .  Ill  iiitrri^tril  a  fi w  iif  liK  aNsiiciati-s 
111  111.  |i|-iiir(l,  alllnllL!'  "Imlll  \vas  (iiiil-LT 
]i.  l'\  I.  .  an  rl.rlncal  1  iii;ini  rr.  Tin  |iat.  iits 
"I  I'llnr  iii\  rutin-,  \m  it  aci|iiiri  il.  ami  with 
tlii^  iiiicli  II-,  till-  National  l-'.li  rt  nc  II,. id- 
litllil  (  iiiii|i.iii\  \Mi^  iii-ijani-.,  li.  Willi  IMi- 
tmliiiL:  ^i  I .  mil  iii,|\  l.i  ,\,.|\.  mht,-,-,  mit 
III  lailm,  -.  riii.ill\.  Il,  I  liVi-t,  ,1  (-1  i-lain 
nii|ii  ii\  I  nil  111 ,.  ami  .1  ma(-liiiii  w.i-  siili- 
riiltti  il  t,i  till  i.iiluii\s.  It  u.is  lilti  1!  1,1 
ail  cIiLiim  .  ami  alii  I'  a  \r\\  LialllliL;  lall- 
iil'i  ^  ami  iiian\  ai|jii-l  ni.  nl--.  cniiiiilrt,  il  a 
.I'liiriii  \-  liini,  iim-  I.  rniinal  l.i  am. I  In  r 
"iliii.iil  a  I.I,  ,-ikil,i\\n.  Till-,  ailii,  \,  .|irnl 
"a,.  II. llllli  \v  !i  mill  iL'iii  il  (l.liL'lil.  ami 
I  III  ili^l  III.  1 1. .11  ..I  II.  iiil:  I  111  lii-l  , -111111. aii\ 
t"  |.i.nlm-i  a  NM.ikiiiL:  riicliir  lua.lliulil 
lliii--  I.iIi.iil;^  I.,  llll  alii.N,-  ..rL;ani--ati,.ii. 
llut      111,-      lliarlllln       ,|ni      lint      tlllllll|ih     rnlll- 


|il.  I.  I>.  It  |ir..\i  il  (|iiil.  a  In.iil.li  iiiak,  I- 
a-,    llllli-    w.nl     1.11.    .111.1     III.      riiil\Mi\,    imh- 

I  iiil'i-ari  i!  It  w  il  11  Ink.  \\,ii-in  1  nl  Iiiini.inih. 
Till  iiiii\  1  111,  111  I.iiil:iii,Ii'  li.  t  111-  riiiii|.,-iii\- 
ixprri,  mill  nian\  \  iri-^il  ml.  ^.  an-l  |ii-- 
niinali  il  its  1  \i,|i  nr.  ii|.i.ii  I  In-  ,li  at  li  i.T 
Ml.     I'll  III  . 

In  l.snT.  M,-.  Ki.val  {  .  \il  ,,  t,..,k  ii|.  tin- 
'llll.      ami        ti.iiiiiliil        111,         l'\i,--Nati.i,i,il 

l-.li  i-liii-     III  a,lliL;lil     I  i.aii\  .        If,-    ,  m-.ni- 

i.miil  Imiliir  1  \|  .1  i-iimiil  im^.  all  In  .iil;Ii  II|> 
II.    Ill,     tiiii,      ,  I     liK    lakiiiL:     ii|i    llll-    siiI.|,  .-t 

II  ui  V  Ihaii  17.".  I  li  ,-liir  li,ai|li-liK  liail  liii  n 
■-,  .1,1  in  I  III  1-1  Hint  r\  .  I'mli  |-  I  lii^  |.i.\\  1  iliil 
^1  mini, il  lull,  till  iii\iiili.in  uas  iiii|iri.\i,| 
I  lilt  111  II  1-1  lu:  nit  I.  Ill  »  it  Inn  .1  \ .  i-\   ^li,.ii   t  inn-. 

.\t    la-t     \ila-,    ami, ,-,  ,1    llial     li,-    liail    uot 

jn^l  \\li.it  III,  laihi.iy^  i,  i|iiiri  il.  ami  thrv 
\\r\;-  .^ixiii  till  Inailli^^lils  tu  ti  ,t.  ami  In 
sat  i-ly    I  III  Ills,  l\ ,  s. 

Tin  i.|.t  iiiiisiii  1.1'  tin  iii\,iit,>rs  pi'oNiil 
In    1"     jiistiliid    fully,    ;    ni    a |i|.i-,  I'iat i,.n    (.1' 

tin-    iii\,iiti,.n     \ias    '        I iiiiim     iiistaiitlv. 

In  tin  ri.llnviiiM  yiar  ITl'  nl'  tliisc  Inad- 
IlLllits  Will-  install, il  ii|iiiii  tin-  l,ir(iiiiiiti\is 
I'l'  llll-  Naiii'iis  raiUMiVs  t  liiniii^lii.iil  tin- 
I'liitrd  Stalls  and  (an.iiia.  Ti.-(la\-  its 
|iiiw,  iliil  |ii  mi  ratiiin  In  anis  an-  si  1  n  illu- 
miiiini;  tin-  |.atli\\a\-  tlin.nnii  tlir  li.xviis, 
I'Vrr  tin  plains,  ami  t  lirmiLili  tin-  nli.cniy 
lastms.,|s  (.1  till-  nninnlaiiis  frniii  the 
Straits  nl'  Ma.;, Han  In  .Maska  ;  In  the 
aiilii.nilis,  (  hiria  ami  lapan.  Iinli.i.  I{nssi:i, 
and    .Si-andiiia\  la. 

rin-  siii-ii  s.,  nf  this  invintlnli,  nlicr  its 
rilial.ilit\  was  assni-,ii,  has  In  ,  11  plniiii- 
nn mil.  Tins  is  ,|ii,-  tn  tin-  i  tin-.,  iic\-  nf 
tin      imnliim      iimlii-    all    and     \ar\inn    cm- 

ilit s    1. 1     r.iil\Mi\     wnikniL,'.    siiiipln-ity    nf 

tin  d,  tails  and  must  inrt  n.n.  diilaliilitv, 
and     f,i,il   pill, .fins.,.         ( )li\  iiiii,|\  .     ,nrll     all 

■nil  ss,.r\      tn     till       l.M-nlniit  r   ,       11111-1      1)1-     nii- 

as.,ailal'l\  nlial.li.  f  1 .  1  trniii  lial.ilit\-  to 
Inil     at     a     rritiial     iiiniin  lit.     and     il,  Miami 

tin      niiiiinmni     nf     alt,  nl  1 .11     tin      part 

"I    tin     iliivir.    win.   cannnt    In     i\p,rl(d    tn 

II,       pns-,ss,,|     nl      innl,       tliall     til.       III,  1 11  111  lit  S 

nf    (  lilt  I  iral     klinw  li  do,  . 


RAILWAY    si:akchli(;hts 


lOT 


Till'.     TURHINK     WHKI.I. 
0\-      Till-.     IJVNAMO. 


I 
f 


Till'  l'\  li  III  :hIIilj  III  is  :i  v|ii:ill.  ci  iin|  i;ict 
in.'irliMK  .  ri>iii{ii  isiMM  .-i  I  nrlmn  iln\ m 
ii\  iiiiinii.  \\|i.i'li  Is  iii'iiiiiliil  >>ii  lop  III  llir 
lliilli  r.    just     in    lliilll    III    llli     r:ili,    will)    siiil 

.-iliii  s|i  ,1111  ciin- 
lliclli.ll  til  llir 
I  III  I  HIM'.  .1    III! 

Jll  I  \li:ll|v|  sii 
nriilllLLi  ll  ;|s  111 
I  ll.lllli  t  111  sjii  lit 
stimuli  111  |l:lss 
..Ml'  I  he  I'.  .1.1 
i.r  Ihr  I'llli.  A 
Miii|ili'  luntri.l 
Is  pl.'H'i.l  :il  a 
cull  veil  I  r  II  t 
|iiiiiil  (III  till' 
liintpl.lti'.       ^iv- 

iiii;    till'    (ln\(  r 

I'lilllplrti'      CI. Ill 

ni.'iiiil  iiNii'  till 
iiiiiclinic. 

Till  (iyniutiii 
is  i.t  siiiiplc  ci. list  nict  inn.  till  ariiialiin 
III  iiil:  IhIiI  1.11  llic  tiirliiiic-sliafi  liy  mic 
sci'iw.  'I'll!'       electrical       balance       is      si. 

pniict  llial  no  sparks  arc  seen  at  tlie 
liiuslies    wIkii    the    ailjiist  nil  Ills    lia\e    iiicn 

1 le     pii'leclK'.        'I'lie    Ini'iiine    I'ciliir.     i.r 

wlieil.  is  i.r  111.  Iiiiill  lip  type,  made  li'uni 
<'as|  sleel,  ,'iiiil  caiTxiiiM'  a  single  row  of 
l.lleki  Is,  secnrcK  (lo\ilaileil  in  tile  pel'i- 
pliei'v  of  tile  wliiil.  'I'lie  a(l\antaL;e  of 
tills  anan^enieiil  is  that  all  pi.ssiliility  i.f 
llie  liiiekels  wmkiiiL;  loos.,  or  lieini;  tliroun 
out  li\  eeiil  riliiL;al  force,  is  (iliNialeil  coni- 
pl.telv. 

'I'lie  eovel'llinix  .■IITannenielit.  likewise,  is 
of  till  siiiipl.  s|  form.  lia\inL.'  Imt  one  wear- 
ing; surface,  the  'Vieliiin  of  wliicli  is  taken 
up  l.\  a  composil  ion  ilisc.  so  t  liat  no  internal 
Inliiicalion  is  reipiinil.  'I'lie  L;o\eriior  is 
set  at  •_'.  KlO  rcNolutioiis  per  mimiti  .  the 
normal  \elocit\  of  tln'  tinliinc.  Imt  the 
speeil  may  In  varieil  as  liesireil  hy  alter- 
inir  the  tension  of  the  spiinn  throneh  the 
movi  iiieiil  of  two  mils,  'rile  steaiii-valvc 
and    st(  ui    all'    made    from    tobiii    broii/.c, 


\vlileli    reilih'i  s    the    Wear   aliil    i'IiIIiiil;    i  If.  el 
lo  III.    niiniiiiiim, 

'I'll,  steam  Is  led  to  III.  \iiiis  on  til.' 
rotor  th'oiiijh  ,'1  siiiol,  IIO//.I.  .  and  attach,  d 
t.'  till  n.././.l.  block  arc  t\v..  L:uid.  pass.iues. 
\\liicli  dil'.  el  Ih.  niipiliiiemeiil  and  llow  of 
I  he  s|.  .1111  lo  and  fi .  .Ill  I  III  \  I  Ills  on  I  he 
rotor.  Ili.i'ib\  proilnciiiL;  Ih.  \cr\  liiLilnst 
I  llicieiie\  lli.'il  has  be.  11  ,'illaiii.it  s, ,  far  m 
a  lull. me  .if  this  si/e.  'I'll.  Iiirbnii  \\  li.  .  I 
is  carried  upon  .i  plain  s|ee\i  liron/.e  bi.'ir- 
inii,  «hil.'  til.  armaliiie  is  nioimtid  upon 
ball  li.arniLis,  Tin  d\nam..  is  eiicl..sid. 
and  ol  til.'  iiiteiiial  inaunilisid  t  \  pe  pro- 
portioned lo  carry  li.a\\  o\  i  rloail  with- 
out    in|iiry    to    the    machine, 

I'or  ordmaiy  m1'\ic.  .in  arc  lamp  is 
Used,  and  the  onliiiaiy  oil  headliLlhl  can 
be  ailapted  lo  electric  operation.  'I'll.' 
.\iii.  iic.'iii  loe..moti\i  licadliLihts  ale  moi'.' 
formidable    lliaii    those    cniplosed    in    tli.se 

isl.'inds.     (  .iii\ .  1  si..ii   In. ill'   lo  the  olh.r 

is   simple,   and   may    be  ilficted   lasily   and 


A     nrAllMOIlT     WITH     INCANDKSCI- NT     M.KCTRIC 
lAMC     1  OK     SHUNTING     LOCOMOTlVrS 

(piicklv.  All  that  is  iicicssary  is  to  rcmosc 
'he  oil  I'esi  i'\oir  and  burner,  to^etlier  with 
all  supports  and  j,'nidcs  from  the  parabolii- 
nllcftor  with  wliicli  the  oil  lijilil   is  lilted. 


10- 


RAIIAN  \^     \\()M)1:KS    OI"    niK    WORM) 


,,  ll.n,,,     I.    lliM,  l..r,l,lv.    -o    llMt    :mv    ,1.1.     I     Ml    l1.r   lino,    or 

:::\rr\:i::.yu^^ .^  .— > "■ -'vV";' "" 

|„„    tl,..   l:nn|.   ,.    in^rt..!.     TIm  Th.      ^tn.l..     vOn.l.     H-     '1"""       I""" 

,,|     .,„'      1,       ,|nr:,l.k.    :m,.1  1..M    L-    -I''    '1"""^    ""■    l^'    '"  ^^    >';"" 

,  '     ,.     ,  ,    ;  ,-,    I,  .link  .111.         'I'll''    I'.l.     h.  :iilliulit     liii- 

-  ,  .  ,11,,  1,,,,,    hit,, I    1.)    ,.\.i'    •Jll.otid     .i,..ll|..ll\i  >    ,'l 

,|,V       11., I      UlHlMI      A      -ll.'li       I'M!.'      III.'     llll^'    I  '"'"      """'  ,       ,  .,  ,„ 

...,i..   ,...n,„:„„la,l.„M„n,    .1.    ,I:„L  ..O    .ul.:,>-    7""  " ''       "  '  7' ',;      '"„       ! 


A   -p.  ,'ial   su|i|M>it    f.ii    ill 


V.lll.-al.      T 
carl,.. II    li.il.l.r 


r=ii 


Showini!  Door  Open  .inJ  Arc  L.,i,ip  liiside. 
THK     PYI 


0     ••     C   \.„V}> 


C.,f,e  .tiiJ  Retlector  CciipU'to. 


I  -NATIONAL     I.IFCTKIC     111,  AUl.IG  HT. 


,„„,,.     ,|K„    tlK-    li.ht    nii.lil    laii    su.M.nlv  lia-     „..     t.u-a-     than     l.aOO     in     ..,„n,t,„n. 

„,i,,;,.n,    on    til.     n.a.l     tln.m.li    i,n-lian,l-  .Inl ml    --<-n-    liav,.    SO.,    or    , v 

|,„„,    .,,r.l,--n.--.   o,M,ni.„tli,r    lanll.tli.-  n,    hm.       Tl:.      puliii,.    I,a.    roni.-    t.,    appiv- 

,|,h,s    n...ln„.   l„.s.r,.,n-.  sni...    th.    -Inv.r  .mi,-    Ih-    hi.-l     thai      ,  ra  v,  Ini.      ,v     ni.ht 

..,„■    r,n.„v,.      th,        .l.vtn.al      ,iiM,,lla.  am,  i„  a   t  ram.   t  la-  l„roni.,t  iv,'  ol   u  Inrh   hiHow. 

,;.„i„    ,1„.    iaa.Ui.h.    raM.    aial    r.n.Mil    tla^  a     ,..n,iiatin.     uhit..    l„a,n.    is    as    sal.    as 

,.li„.h     w    .-ana.!     h.i-    sn.li     an  I  ■>     ,lav.        I.,  .,i-lal  i„n    also    has    snp|io>t,  ,1 

this  ,1.  \.  l.,|,ni.  nl.     'I'll,    .'^tal.'  ol   W  iMMiiiMli 


oil     lamp 

,,iM  1-.  n,\.     Th.    arch.Jil    Ihn.x^sa   |,..u.r-  ■    ,        it     , 

,1,1      ;,„.r    ,..n.halm.      h.am.      ol      nil.n-,-  |,romi,l.al.  ,1   a   law.   u  ha-h  ram,    nito  .  Ih  ,t 

I,n,-s.',l malm.       .h,.       Ilaak      alal  .InU       ,-..      ..,..     .om,  „  Ihn.     all      nil  u  a  V. 

n„|il   ol   uav    InlK      h.,11    a     iml,      alaa.l     ,,f  uilliin     th,.      .inns.h,'!  ,011     ol     th,'    Ma   ,■     to 

\^^  ,     '  ,,|ii]i,     th,  n-     |,,.',,mo(i\.-     ■■  »ith     a     ii,a,l- 

'Tli""h,''n/',n!'al    -halt    ,.r    hjit    ,-    thr.i.n  h.ht    ol    sulh,-,.  at    r.rn,!!.  ■  |..."  .■,■,    naa-inv.! 

„..ro,.    ,h.     liil!    ualth    ..1    th,     n.hloluav.  ui.ha    r,  tl.  ..t.,r.    .„    nir..w   .    h.ht    n,..har 

...iiMii,.-     th..     t.h.,.a,,li|,o-t-.     t,,.-.     r ■  -all,.,-    that     will    .nahl..    1 1,..    ..,„  .a  or    ol 

i,„.     -i.maK.    I,n,l.,-.    ,f..    to    -ti„i,l    „,,    ni  Ih..    .,,1,.       th,.    ,lrmr      lo    plamK     .h-,.  n, 

..l^rm.ruiat,.    p  h,  I    a.am-l     th.     hla.kn.-s  :„i    ol,,„,.l    tla-   -u-of    a    nial,   at    a   .h-tanao 

:,r    ,1,,.    m..ht.       Th.     ,ln....    h,okni..    ah.  a.l  of    not    1,  . .    t  han    MM.    vanK          Ipt,.    tha 

tr,,m    h.hm.l,   an.l  sh.liilv   t.,   on,.    -i,K    ,,f.  pPs,  nt    lla-.     r.  .|nnvni.nts   hav..   n.a    1,,.  n 

,|„.  ..;,v.    ,-   al,l,.   to   t.ak    n,,   ,,l>|,,.ls    half    a  rulhll.  ,1     a,l,  ,|ii:.t,  ly     hv     any     nllar     lllu- 

,.,.,A,.     ].,.,     ,,,,.-,.     awav     "ilh     the     ijri.ilLsl  iinnant    than    ,  1,. I  rail  v. 


Ill 


IHKKADINd   !  HK  CHANU  CANYON  OK  THK  FHASKH 


The   plotting    'jf    ihe   Canadian    F.iciIk    Railwav    through    tht*   mnuntinu^ 
vv»i. Pillules  oiie  oi  the  greatest  achievemcntr.  "f  :hc  raii-.vay 


Hi  ir^h   C'llnnibin 


I  ^ 


IllL     ijKlLlOl-.     OVl.K     IKASKK     CANYON 


The  Canadian  Pacific  Railway— II 

THE  ROAD  THROUGH  THE  MOUNTAINS 


'Ml 


|{()M     \\'inni|ji  ;.'    U(stuarils    tlir  .\ii:iiii.    it    wms   (•iiri>,i<ltii(.l    th;it    if   the    line 

route    |ir(i|)(iM(l    li\     Sii'    S:inil-  \\(ii'     plaiMd     ilosr     to     tlic     liitnimt  louiil 

1(11(1    l-'Icmiiii.'    was    aliaiuldiK  (1  Ixiundary   it    uoiild   I)"   irii|i()ssil)lc   foi'   it    to 

ill    favdiir    (if    (lUc    nearer    tlic  lie    paralliltd    li\    a   Canadian   ii\al    laitliei 

Interiiatiiinal    liuimdarx.      This  ■xaitli.  and  tlius  lie  in  daiiiier  (il   iiaviiii.'  it  ^ 

deeisiiin     was     made     fi>i     elini-  tlallle  lilelied  a'.vay  li\    a  ('iilii|ietit i\c  route. 

»)     atie,    str:  teixical.    and    linaiu  lal  'I'liird        there  was  the  (|iustiii|i  iif  expense, 

re.isiiiis.      .Mthoiiiih     the     l-'leiniii^'     hieation  The    ^•il^l^^hea(l    I'ass    was    muhnialil\    the 

tia\  (■is(  (I      the      richest      stretches      of      the  ( asiest      pissajie     through     the     niountailis. 

Wst,   the  eoni|)anv  opined  that   it    \tntiired  liiit    it   entailed  a   sweepiii!,'  detour,   as  eoin- 

iiito    a    count  r\     which    was    too    cold    to  pared    witli   a    more   direct    traverse   of   the 

facihtate     rapid     de\-elopiiicnt.     a     faUacy  raiii;e.     while     also     iieavy     and     (  xpeiisive 

which    was    not    exploded    for   thirty   years.  bridjiiiif;    over    the    wide    rivers    would    Ix' 
28                                                           '9J 
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K\ii.\v\^    \\()M)i:rs  ()I-   nil-    woki.d 


Acrtis>  the 
prairif 


,  nl.iil.  il.      A^   iiiMii.  \    \\,;n   I  i-IiI.   (  \ .  I  \    h.il'- 

S.IM.I      \\:l^    :l      villi      rc.lwiil.   I    it  11.11.  \(li.lil 

nrjl\  llii  liHi.  Ill  |i,ir.ill.  I  \v.is  Iiiil'-'  il  .1^ 
,-|,,^,  l\  a^  |,,.,Mlih  .IS  I'.ir  ;i-  I  .i1l^:ii\  . 
Ii,i\ ,  I  ,iiil;  a  mil  "  In  at  ((.mil  1  \  Im'  ll»l 
mil,  s.    ami    a    'jia/iii.j    l>.  It    Im    -Mmi    mil.  -. 

Till'    |irall  Ir    Is    cilisiil.  i  ,  ,1    l;(  \r  I;   ll\     In  In- 
M  1.  \<  I    |ilam.    lull    llils  Is  s(  aivi  l\     a    imr.  it 

a|.|Mi  rial 1.1     its    c'liar.a  t.  1  - 

l^ti.s.       IJatli,  r-   is   il    a   s,  11.  s    ,,| 
s|,  |.|.,  s,  nr  \ .  r\    w  111.     11.  mill  s. 
III'. mil  im:     lii-li.  [■    anil    Iii-Ih  I'    I'lutii  Wimii- 

|1,  -      tl.     till       lll.llllllls     ..I      111.       IJ.iiki.  s.        'I'Im 

r..iiiili\    111  111-    ; li.^i.iis    t..    that    t  la  \  1  is,    I 

l)\  till  Ni.llhi  111  I'ailhr.  thr  t.  ni.is  i-l 
\\  int.  |-  \>  .  I  .  k.  |.t  III  miiul.  rill  Al  rl  ir 
lili//ar.ls  lia\  i  a  iiia-mlir.  lit  s\v.  ,  |,  lur 
liiimln  ,|s  1. 1'  mills  uitlimit  rniivlnr;  .m 
(ilista.lr.  ami  it  was  Iranil  tliat  tin  lail'Aax 
{■lit  1 111- ,  wi.nlil  lir  siili|,  I't  l,.s,  \ci'.  alla.k. 
(  i,iis.-,|ii,  iilK  t  II,'  |i.  riiiali.  lit  \\a\  w  as 
carni  il  .  iii  .  mliaiikni.  liN  as  imi.li  as 
|).is,ilil,  .  an  I  w  lirn  nil  I  mL:s  \m  |-.  im 
a\  ..nlalili-  1 1"  >.  \w  rr  ^iv  1  n  wiili  .  Ilall.  ir  .1 
s|(i|i.  ..  s..  as  n.it  I..  ..n'l  r  siH-li  a  r.  ail\ 
calrli  |iit  |ii|-  till-  iliil'tiiiL'  siiim  as  a  ilri|i 
ti'i  m!i  uilli  s|.  ,  |,  shl.s.  'I"!,,  ^|,..i|  y,  111..W  ,1 
fr.iiii  tli.s,  I'littiiiLis  was  laiii..!  SI. nil- 
ilistaiiri  a\\a>  anil  ili  piisili  .1  m  tin  lui'iii 
i.f  a  iiHl:'.'  nimiinu'  |.aiallil  tn  thr  trark  tu 
li.riii  a  siinvv  sii'i  (  II.  Siilis,  ,|ii.  nils  win.ili  ,: 
f.  11.  iiii:  was  iisi.l  Inr  s,'ii  ins.  tins,  In  ir:_' 
willnlr.iMii  ;iml  st.i.'ki.l  linniiLj'  Hir  sinmiKr 
ami  s,  I  iiji  i.n  till  a|i|iri  i.ii-li  i.f  vvnilif. 
lint  till-  smiw  III  nii  ilul  m.t  iiii.\r  s,i  tii- 
rililr  as  hail  I "  1  n  lianil.  inasimirli  as  thr 
hlH-  u  III  11  liist  i.|i.  mil  (111!  lint  siiffi  r  ,1 
liliirk  r\rir;lniLr  s,.iiir  six  hiiurs  (ir  SI)  at  a 
linn  . 

Althiiii'.:!!  the  cnntrart  fm-  thr  railway 
was  h  t  tu  iiiir  tinii.  artiial  ci.iistnut  mn  was 
(■iiiii|ilrti  il  l)\'  suh  ii.nt  lacti.rs.  'I'll--  hm- 
was  ili\  nil  il  lip  iiitii  ■'  stations  "  l(l(>  fi  1  t 
sn-tiiihs  i-r|iri  SI  iitini;  tin  hnLlii  I'f  a  rhaiii 
—  i.m  III-  mull  1,1  w  hull  w<  n  taki  n  u\  i  r  hv 
i-arh  siili-ci.nti-artnr.  In  this  wax  cnii- 
stnictiiin  was  s|)rrail  n\ a  r  a  (lislaiic<  nf  Hid 
to  "JHO  niilc^.      On  tiic  [irainc  the  wurk  \va.s 


I  ,is\  |..|-  tin  nii.st  |iait.  In  siinini.  r  .  \ .  ry 
i.iinri  ill  imisi-l.-  was  n.iw.l.il  mi  ami  imia 
III. inn  lit  lit  tlliii  w.is  |ii.  ss.  .1  mill  sil-\lr(-. 
,\t  liist  I  III  \.iimli  il  SI  \,  I  il\  I.I  tin  vMiiti T 
si-ai.il  iii.in\  (il  till  ._'i-ailiis  avi.i\  111  nim-i- 
si  .lit  In  in  eh  nil  s  III  tin   lair  aiil  imiii.  I  nit  I  In.c 

whii  hail  tin    tl  111.  iit\    111  sta\    1"  I I   I'ihiihI 

lh.it.  |iiM\nhm'  ran  was  r\iirisii|.  nn  ill- 
<lli  I  Is  will  siiMi  II  il.  'rhirk  will. Ill  n  iinili  r- 
rl..lliiir^  ami  lira\  \  mili  r  l.h  nn  ills  s,  riiii  i| 
tin  lii.ilv  aLl.iin-l  t  In  mlil.  j-'iir  r.ips  with 
t  hi  ll.i|is  li  t  iliiw  11  i.\  I  I'  I  III-  lars  |iii.t.  rti  il 
tin  \  iilm  lahli  |i.iits  ul'  tin-  In  ail.  lli  a\  y 
w.ii.ll.  n  still  kin-js  I  m.is,  il   \v  it  h   slmil.  hi-h. 

I,  at  In  I'  I ts.  ami   with  a  not!  11  r  pair  i.r  two 

I.I  stiirkim^s  i,\i  r  till  laltrr,  k.  |it  tin  In  t 
w.iim.  ami  u'avr  a  irrip  iipmi  tin-  sli|,pi  ry 
till/.  11  siirfacr,  vvliilc  lliirk  .,'aiiiillits  In  lil 
till  hainls  priM.f  ai;ainst  linst  liiti  .  'I'hr 
(-1.I1I  riit.iiiiK  was  mlinsi-.  as  it  iiiiisl  lir 
wInn  tin-  11  1  iriiry  ilri.ps  sunn  .'{!•  m  H^ 
(iiniir.  III  low.  lint  till  all-  was  iliy  anil 
rl-i^|i.  Tin  li|i/./a|-|l  was  thr  Im  must 
ili-i  aili  il.  lull  tin-  nn  11  tuok  tin  prrraiit  imi 
tu  kirp  laiiK  rlusc-  |.i  (III  11-  <-aiiips  iimhr 
siirli    i-umhli.  lis. 

Will  11  tar  (-iiiiipan\  ih mini  tu  fulluw- 
thr  mil  rn.itnuial  lMiiiiiilar\  as  c-lusi  ly  as 
piissilili  .  till   (iuvi  rnnn  nt  st  ip- 


IhrouKh  th.- 
.Mountains. 


iilatnl  that  tin-  nii.iintams 
shuiild  111  rri.ssril  al  Ira-t 
loo  mills  null  h  (if  till    Iruiitirr.  ami  at   thr 

salllr  llllir  listrlrtnl  thr  111.1X111111111  Lllailr 
II,  1  111  fi  (  t  |i.  I-  mil,  .  .\(-cui-ilmnly  tin- 
cuinpaiiy  (Irriiliil  tu  stiiki-  I1iiiiiil;Ii  tin- 
sia  uf  inuinitaiiis  Irum  Calvary,  luiluwinr- 
till-  i\atnral  tmarlis  as  iniirli  as  pussililr. 
Thr  siirviAs  priAi-il  that  tin-  nnl  cuiilil  lir 
iin-t  must  satish-ii-turily  ami  rlnaplN  liy- 
f..lluwiiiLr  till  I'.uw  lii\ir.  'I'his  r-ivr  a 
t^railr  uf  1  pi  r  cmt.  -  .'I'J-.N  li  rt  pir  miK — 
till-  muiiiitains  liniii;  inti-rnl  lliriiiii:li  a. 
natural  rati  w  a\  knuw  11  as  '"  Tin-  (.ap.  It 
Is  a.  tnliuiis  upward  cliiiil).  wimlinr  amuiiix 
t  lir  crau's  .'inil  rrawliiit;  alunu  trrracrs  tu  |hf 
siiinmit  at  Sli-pln  n.  wlnir  thr  nn  tals  nutch 
.■).:!■_".»  trrt.  tin  hm-  rliiiihiiia-  1,!M)1  in  t  iu 
tilt'  r.'y  nulls  Iruiii  C  alnarv. 


I    ^ 
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'I'll  I.    I,    111,      ■■     DiMlIc    .         V\  ll.    rr.      IIm      \V,,Ii   In  Ml'JllM  I    I-     I.MMmI     il.   ,I\  \      I Hill-     llll.lM'lll 

liniii    111.'    M|;i,niv    spill    Im    I Imvmi    tilli.i-  .ilil..      'I'lii,  111,  :inl  111.   ■  \|"  iMlilillV(.r  iimiK  V, 

si.l,      ,,|    111.      liHMlliljlll    nil     111,  II      u    ,\     I,.    Illi  \vlil,ll    u:is    Mjlc,    ;ill,l    III,     r,  ill^l  I  ri  i  j  ll  1.  ill    i,f 

\l,|i,.   ,,!■   I,,   111,     r.H  111,-.       Ill    r,;ilil\     il    u   :i  liliii.     ulilcli     »;iN     inni,-     \  :ilii:ilili'.     mp     the 


1 


TH1-.     CISCO    CANTU.hVKR     BKIUGK.  SPANNING     Till       IRASl.R      RIVKR. 

vast    iiiaisli.   s,i   tliat    the  siininiit    was  dV.r-  ciiyiinris    wcit    ,  iijdiiHd     to    ilisrovcr    ami 

cunic  withoiil  a  tniiiul  or  cNcii  a  MiDWslicd.  iiiii    a     '"  triii|)orar\-    liiu  .        Tin  >'    ilid    so, 

'■'iMiii  lliis    |,oiiit    tlir  (Irsci  111    Is  made    aloiii:  liut     it     invoK.d     tlu'     iiil  rodiict  loll     of     t'4 

llial  uiM.  Iiirliiili  lit  waterway  ulii<'li  sprawls  iinlcs   with  a   orailc  of    l'.)  jur  (Tiit .      •.'.•J7-(i 

IVo „■  si, I,-  ot  tlir  ravin-  to  tiir  otlur    -  In  t     per     iiiilr   -a-ainst     i-asthoiiiiil     trallic 

Ihr  Kickini;  Horse  Hiver.      Here  tile  descent  lutweeii  Hector  at  an  altitude  of  .").-.'(l7  feet. 

uas   foiiiui   to  he  so  siuldeii.   that,   in  order  and     Field     at     l.fMU     feet.        Moreover,     a 

to    preserve    the    niaxinuiiii    finulieiit,    the  "  temi>orary  eurvi  "  of  •-';$  defirets- •.'4'.»13 


i| 


H 


RAILWAY      NNONDIKS    ()!■      I  I II      WOULD 


I 


tot   radius      had   Ic  li,    l.ihl  (li.uii   l„  calls,    a       as|M  lal  iiii:.    I.iil    Ihal    Hiumil^Ii    IIm     SJkiiks 
■•ii'iil    1 1  I.    "larli    \\a--   airii.l.d    l.i    iiiaiii-       \vas    a    II sand    liiiiis    iiinir    s,,.       1  [,  i ,     ||ir 


tain      I  III       aliLiniiii  iil.      i'i.|la|iM  il      siiild<  iil\        lail 
lii'iii    III!      iiH'M  nil  lit     lit    till     rla\     lliiiPiiLjIi       nr  Ih 


\»  a\   I  iiLiinii  1 


had  nil  liail  I'l  tin    India 
./-(   /...,\  1,1    III.     Iliii|s,.n    l!a 


diirh     II     was    II,  iiil:    dri\iii.      'I'liis    '    t,  in-      li,ni|,aii\    In    IhI|i   II 


Tl 


I  A      \M  I  r    run 


lii,iar\     Inn    ■■    Inllill,  d    all    tin     r,  ,|iiin  im  iiN       |,il|,d    In    si  i  k    a     |mI|i    tm     tin  nisi  Kis.    as 


111    llir    (  aiiaillali     I'arilic    l!alK\a\     Inr    i,\i|- 


I,  u.  il    aliv.    1!,  d    M. 


II    r\  ,  I'    hail    lull, 


:i    i|iiailr|-   1,1    a    iiiitiii\.      It    \\as    ni,l    nnlil       lialiil   tin    S,  Ikii  ks.  t  hr   I  wisl  ihl;.  riirinlons 

till     lliiialiiHil    c-iiiii|irlil I    Ihi     (.land      (olninliia    Kimi'   li 

•rriink    Paiilir   ains,     Ihal    this     •  |{|m    \\,\]: 


III"    I  hiir   liiL;lma\  . 


All    Ann  1  lean   i  i 


iLliiii  I  r.    Ala  I 


Malnr   l{i 


as   il    was  riill,,(|iiiaily  call,  d.  was  alinlislii  d.       ciiiijiincl  imi    with    Mr.    MnlniK,    s,  I    nut    In 
as    I    lia\i    di  scniii  d   in   a    |iii\iiins   cha|il,i-.      iIiscum  r    a    |iiis^il,l,     lii^liwa\     lliiniiLih    this 

n.    I'll       chain,     and      il      |iiii\iil     an     iNcilini.'     and 


Iss.iini.'   limn   tin     IJuckii  s  ,il    (,,,|, 


till     hanks  nl   th,     C.liiniliia    I! 


iliiith.l'       aii\ilil 


nulls     iimli  I 


irnuiiiii;.'     ha  nil  I-    I,", ins 


dlliclK      ahca'l 


icciviniianii  il  I  In    iiisl   nan 


takint;.       |-'.il;IiI      liidi: 
I'liiir  III   w  II- 


the  Si  Ikirks.      Il 
till    \^ali  rwa' 


was    ini|i,issili|i     I.I    hilliiw       wire    lust    at    nn,     si,,,!^,.      W'liilr    (lawlniLT 

liilU    lid"c  111,  \    slippid 


It    mils   liir 


inaii\    nulls  lu      rmii 


II!  a  ilantjiiiiii- 


siiii      anil     Were     si  ,  ii     nn     iiinii 


the    imilh    In   di  senile    a    (aii\,     arniind    llu  n\,  i-     th 

o.triiiiily    nf    the    innnnlainniis    harrier,    sn  lint     llu     inlre|iii|    i  ii^inci  r    succeeded,    and 

the     engineers     Went     st|-alt;lil     ahead.       The  the   rnnli     Inllnwed    li\    I  he  Canadian    I'acitii- 

L'nuii.'    thrniieh    the    Hiickies    jiail    lici  ii    i  \-  Uaiiwa\   thrnULdi  this  raiiLic  nffcrs  an   iiit    r 
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rstlliL'.    .iimI    nil.     Ill    til.     \.i\     I.  u     in-l.ilH'N  in.iiM  IImu-  iM|ii(lit\  .      ■rni.    it   u  .1 .  a   |.M  .lu  .  r 

„|l,iv||i.     Whil.     \!.i.  >li.il    I, . I,  III. lull  .1,  lilM.    liL'lillv    liiiill.    .1-    III.     ;,!■., I, I.  Ill    uus    to 

instcnl    nC    |.i||..vMii-.    111. it    III    tin     liiili.iii.  L.'.l     tliiou-li     "illi    .ill     -l".il;     I'ul     it     w;is 

'I'll,,.,     „,,,,„„     1.1,  t    ulii.h    \I,i|..r    II. .-.1-  i|Mit.     ..|ii:il     t.i    till     I    til. Ill     IVicihc    uli-ili.il 

i,,i|,i,  ss,  il      ii|iiiii      lii>      (  ..III  iiuui  s      (111      liK  Inick.  uliH  li  Ii.hIIh  .  II  taki  h  .IS  ;i   -tiiiiil.inl. 

1,  tiiiii.       'I'll.      I  liL'lli.  .  nii'J     illllli-illtl.  N     u.n  Wli.  11     uillt.l-    r:llnr     I..11I11I.    u.'lk    ".i^     -II--- 

II. il     |.;iltl.ul:i:K     I..1I.I.I.I111LJ.     Iiiit     tin  I.      ".i-  p.  11. 1.. I.     Lnl     r.ir|i-     ..t     -liLjIlli.l-     "rn      I.  II 

,„,,,   f;|,    ||„,i',     I.HIiii.l.ilil'    .ilit,ii;i.ni--l       -II. .vv.  I111I1..I    111    tli.     i.ilii:.     t..  i.li-..  i\i     till     ixlilit. 

Til.    -till.   -Ii.|..  -   III'   III.     Ill il.iiii   I..11111II-  rlhir.i.t.  r.    .111.1    |i;itli-    "I    Hi.     --ii""     iiha.- 

Ilii,    I,:, III,  I    I.  11. 1    III.  iii-i  l\i  -    I.I   ii\;il.inrli,s  In,  lit-.    -1 1    ;i-    In    .li.il'l.     .i.l.  .  |ii;i  t .     -I.|i--    li> 

;ili,l     1,1,  k     -li.l,-.     ,111.1     ..I     --II.  Il     :iii     auliil  I..     I.ik.  11    1.1    |. Lit.  it    III,     hill.      Til. -.ill.  11. 

^,  \,,,|\    a-    III   |ir.iiiii-r   -lidil    -hrift    L.r   tin  miIii.iIK    iiii|iri-Mii,  ,|  in  a  u  IhI.  .  fn- i.I  Imiili. 

hall. Iiu. Ilk    i.f    in. 111.       Ilii     .lilli.iilU     u.iiilil  caiiiiil    ..il    Hi' ir    u.nk    l.i    ,  \,.  Ili  lit    ilf.cl, 

II, it    l„     „,    niiiili    111    kiMiiL'    III.     Ii.i'k    a-    111  alllii.iiL.'li     Hi'ii'     I'l""'--     " "'      '••'li'i'     'l'--- 

|,l,  ,1  iMiii:  It   ..lie.    It    ha.l  linii  l"i!ll.  inaMiiL:.      Tlmr    ..I.-.  r\  at  mii-     |,ri.\..l     lliat 

Til.      ,nii>tiiiill.,l,.il     t.'iii-     ".r.      c.iiH.ii-  III.    Iili.    \uiiilil  ha\.    Ill  II.    |it.il.rl. '1  Miliially 

trail. I    111". II    tlii-    r.iiii;.'.    an.)    u.ir   ini^i.ll..  I,,r  I  li.    u  Iml,    of  it-  I,  ii-l  li  acin-  I  li.    laiii;.'. 

.|,ai.     II..    .11'.. It     1.1    aic..iii|.ll-li    a-    11111.  h    III        1' '     mil'-     "I'     li'aw      lirili.r     -ih.u-Ih.U 

lli.^r.i.l.    a-   ua-   |i..-ilil.    .luniii:    III.    -I1..1I  acfonliimlx      u.i.      ImiH.     11. 'I     m     "H''    •■"H" 

snniin.l-.      Tli,      nawi.  -     1. -| Inl     I"    Hi.  'iiiiinii-    lii.-ll..    Iml     m    .".:t    -.  (h.-ii-.       Knl'- 

t-all,     an. I     III.      ji,  iinan.nl     "a\     '^iru     "illi  liiii.il.l\.     Hi.  1.      "a-     |.|.  iil>     nl     liinli.i'    m 


THK     Li£.THBH!L>C 


ii^f.i.-     A/iAtiiinx      AiRfcBTA.       !T     !S     ^<J7     hKKT     ;i     INCHES     LONO     AND     JH     1  t-LT     HIGH. 
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K\ll.\\\^      WONDIKS    Ol      nil;     WOULD 


tin      illllln.ll.il>      \hllill\.     I.jI     (\iIi    tlull    tin  <I<.\VI|    lli<        hi.   ^    d     lln      illli     .ilnl.    ll>    ('i>lir-<c' 

l.llili^     ol     ll(.      Ii,..    .iimI     III.      I'l^liii.lilli.j     III  I 'J    ,{.lt..l..|^     it     I. in. 1. 1..    ..V.I     ll U 

I  III    liiiL'i'  l>^ilkN  iM  I  iijii.  ll    I  iiiishl.  I  .ilil.     I  inn  .  1. 1    ill.     -Ill  iN   i.ii   I  ll  ll.  I    Ii.iimI    I'l   .  \|i.  ml    iN 

■  mil  enlist  I  net  Inn  I  iil.iil.  ll  .111  I  \|  H  1I-.    i.iiiL..  i|.  -I  i  in  1 1\ .     I..ir.  ^   Ii.h  ml.  ^-U    in   t  In     \  .ill.  \ 

nii;    li.iiH    i:i    I.I    Uii    [HI    I ll    I. .1.1.    Willi  l..|..\>.      Wli.nlliiH       >|ililliii..        u;i>liiiil 

III.      I I.'i     III!      iii.'nI     |mi  I     m  .11.  r     I  li.  il    \t  .i~   I..iiimI   I I    I  h.    mI  ii.il  i..i,   mi 

l.illii    III. HI    llir   Imniir   li;:iir>  ,  |i|.  t.  I\    Ih.il    it    li.i>    li.  .  n   j.|..|il.<|    Imlv. 


I.OOKINC.     AI.ONO     TIIK     DICK     0^     I.I.T1IBHI1)C.1.     VIADl 
Sluiwinvi    girders   ri:iin(j   abjve  the   r.iiN   ;ind    luiniin.r  a   troui^h 


^|t     llii>     ill. I     not      Unit      111.      sitiialiiiii  (  iii^sIiil;    Ilir    vinniiiil    nl    ll 

<iini|il.  ll  l\  .      'I'll.      ^nii\(,     :illi  I'     it>     iiMial       I-. ;(.■)!    I'r, '.  111.'  i  imni.  ris   \m  ii 


'ks    ,,f 
With 

|i:illis    hail     liirii    (li^rii\  i  ri  il    and    L'lliirilnl.  an.it  In  r  MliMili  discillt  ilitii  t  hr  Illi  (■illr\va(  f 

swiiMil    Hith    i  liaiacli  little    •    'l>li(  iinisii.  vs  \  all.  \',     which     tln\     iivcfcaiiir     liV    a    liio|» 

I.I    stnk.      tin-    Inn      lirtuiiii     ..n      ihl'fi  imt  wiinliiii;   ili.un    tin     impiintain   siilr.      It    is   a 

■-hi  iK.  s|)i  itaciilai'  [ikcc  iif  umk  uuilhv  of  ranking,' 

.Sii William  \aii  llni'in.  as  ill  niaii\   dllnr  with    tin     alianiliilirii     '  Uw    IIill."      In    the 

iiistancrs.    lann     In    the    rrsiiir,    anil    snKnl  riiiii-sr  of  seven   inilrs  tin-  linr  suinj^s  ilnwii 

tin-    ililliciilts .      llr     ciinlil     nut     ant  icipatr  ('..'IT  Int.      'I'hr  line  stnkis  aciuss  a   vaMiA. 

tin    path  iif  the  niii\iliL:  snow,   lint   lir  ciinlcl  tnuchinn    thr    hasr    i.f     H.ick     I'lak.     Iimds 

wreck    lis    |iriiniess.      He    de\ised    what     Is  hack  foiahiiiit  a  mile.  ;;ives  a  s|i,ii;i  suee|i, 

linw    kiniwn    as    the    "  split-fi  nee."      This    is  and     niiee     more     cuts     aernss     the     lift     tii 

a    in.issiM-    slriictiire    (if    \'  shape,    s.  t     hinh  pick    up    the    tliior    iif    the    \alle\.      In    the 

lip    nil    the    niiiimtam    side    ahuN'e    the    space  descent    the    line    describes    a    duuble    "S." 

liitvMin     the    snowsheds.     with     the    i,,je\  and   two  nleamini;   .ihlniiis  of   stiel    within 

piiintniL:    crest    upwards.     This    fence    is    a  KM)    feet    of   one   another   are   seen    on    the 

hea\  \     enl)    lilled    Willi    hoiildcrs.    while    its  sti(|)    slope. 

sides    ale    splayed.      Tin-    descendins,'    snow-  While    the    builders    wire    pushmLT    their 

slide,    hittini.'     the    point     of    the     fence,     is  metals    westwards   another   force    was   niap- 

dividt-d     ill     twain.      Kach     nioictv     rusiics  iihiiL'    with    dillicultics   innumerable  in    the 


nil      CANADIA.N     I'ACIIIC    KAILW  AV 
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•■ii^li  rii  ,ii|\  :iii<(  frcipii  \  incnuM  r.  Tin- 
l':i^i-;i(|c  >  jin --s  li.inllv  ii|hiii  llir  I'acilic 
MiilxiMril  in  C  aiiiiilii.  Ml  lli.il  III  aVN  uoini.' 
u.iN  I  iK'iiiiiili  n  i|  i|j|'i<ll\  till-  11(1  .111  \Na-. 
Ii  II.  'rill-  (  iiuitii  c  i-^  f.i||ii\\,  <|  III,  i.iiK 
|il;irlli-,ilili-  |i;iss,i^.i  Iji.il  of  |||.  |  1.1,1  r 
ItlMI'  .mil  llii\  111111:;  III  It  |r  ii.triiiii.K . 
ll^l^l  iiiL'  H  Hal  iim  ti  I  I. HI'  t  liriiii_  li  I  Ir 
a»M  ni-,|iirili^',  wii^'i  >li.i|r,|  i-aii\n|i,.  \,)'^\i 
aliiiM  till  (iiaiiiliiL;  tmiiiil.  In  iirim  tin 
1.1 1  K.  I'm:.'!!  ^^  \V.ls  slim  ,  Sinn  I  hr  iTaln|M  il 
ijiiaitii^   iliil    iiiil    |iiri,iil     till     I'liiii'i  III  lal  loll 

(ll    l.llVl      IhmIii   ^    ll|>M||     till      Ulllk.         W'll.    II-    till 

I'laMi-  ami    In.    'I  Iiiiiii|imiii    Him  in    im  i  I    m 
s\wrliiiH.  siuri\  iiiL'  iii^mIiiins.  a  In  a\  \   r.mli 
li\ir     liiiilt.'!-     ^^.l^     IIiii.vmi     fr.iiii     li  ilui      |o 

II  ilui  ,  \v  liirli    lalikiil    fill'   liiali\    ViaIN   a^|||ll■ 

III  III!       I.lloi      I      111     .\||III|IM. 

l..ilMiiir  w.i^  ;i  iiiii^laiil  aiiMil\  i||iiili 
tliK    niiiiiTilalli    Mi'liMii.      W'jiili'    nil  II    linn. 

a  .  iiiiu .  I'liiilil  nut  III'  iililaiiii  ll. 
Chinc-st-as  ,^,  ,  .^,  ,„.,„|,  „„,,  txiMiiM. 
NavvK-s.  '  '  ' 

So     I  III'    (  liinainaii     \sas     calliil 

ill,  i\iii  as  liail  1)1  I  11  tlic  case  uilh 
III.  riiloli  i'.ii'ilir.  Till  I  r  slilllini.'s  11  ilav 
was  liK  |ia\,  anil  tin-  t,'r.'iili'  in  Uiitisli 
(iilnniliia  iiralliil  tlir  ni.'iiiiiL.'  tinii's  uf 
railway  linililiin.'  fail  Ik  r  soul  h.  'I'lir  (  liina- 
111,111  Is  a  liiii'ii  anil  .'inlciit  ;,'anil>li  r  ;  sn  no 
i'ani|)  vvas  (oni|ilili'  uillioiit  lU  s:iloiiti. 
A  (  I  I'laili  (Ii'l;|'('i'  of  l,i\\  jissiirss  |iri\ailiil 
and  (lilnil  to  hr  qin  llril  :  il  \v,is  rvrrv  tiiai\ 
fur  liiniscll',  ■with  lilc  luiil  rliiapK.  ami 
ilrasiircs  of  a  strenuous  charait rr. 

Unl  llir  C  liin.'iiuaii.  will  n  In  sitllrs  down 
to  Work.  Is  a  iilodilinj.'  lalionrcr.  'J'lic 
"  (  liinks  "  ilrnvr  till'  steel  liii,'liway  tliniiij:li 
.■!."il  Inlles  of  llie  riiii;;liest  eiiiintl'V  in  tlie 
west,  wliere  Nature  was  dead  set  against 
till'  eiinineer  .Hid  did  tint  u'ive  linn  the 
slightest  foothold.  It  was  blast,  eiit.  till. 
Iiridn'c,  and  viaduct  for  evi  rv  inili  of 
the  w.iy,  witii  (Xplosives  as  the  only  useful 
wea|>iiiis,  tln'  roars  of  which  nnnctiiateil  the 
inti  rininahle  cliantin;,'  of  tiie  drills.  Hut 
oi\  the  iiiortiinu'  of  Noveiiiher  7th.  1H(S.),  the 
roar  and  clariL'iiiir  ceased.  The  advancinij 
arm  from   tlic    Atlantic    met    that    foniiiij; 


from  till  I'.u  ilii  :  tin  l.i  I  s|,iki  w  1,  diiMtl 
home  li\  Lord  .SI  r.il  lieolia  ;  \:iiiioiuii' 
Was  in  r.iilu.iv  loiiih  with  .\|oiilreal.  llv 
slnniions  work,  lather  Tune  had  In  en 
111  ill  II  li\  si\  Mars,  hii.insi  tin  (loviin- 
ini  III  coliliaet  e.illi  d  for  ei  iin|ili  I  mri  in 
l.^'H. 

•Sinei    llii    Inst    stii'   trail  of  tin    (  aiiadian 
I'.ieilie      ll.iilway      \v     .     dnv.n     .leioss     Ihe 
eoni  nil  III .    an    alli  in.il  i\  1     roiiti 
llinm-ll       tin        nniulitaiiis       Sas       '  h"^  l<-lh- 


Viaducl. 


Ill  I  11      laki  n      III     hand,     and     Is 
iiKainiiii.'  r.i|iiill\   lov\  ,'ii'ils  enm- 

|l|.    'lull.         'I'llls       mils      \  1,1      the       tl'OUs       Nist 

I'.is-.  siiiiii  mills  111  .'llir  tin  ii.li  1  national 
lionlnr.  Iliionel  a  inli  coal  iiHUin.  .•iinl 
ero'sis  till  '{oil. II  s  at  a  louir  eh  \  .it  nii. 
( )ii  tills  sect  mil.  10  \M  M  I .  is  a  I  lot  a  hie  pii  cc 
of  VM.lk  eijual  i!l  inaLlli't  iiile  to  the  re- 
aliLinnn  lit  of  the  raihvav  tlii'on^;li  tin 
Kiekiiin  IIoi's'  I'uss.  Ill  iiiniiiin,'  the  metals 
Hr,\  miles  from  I,ilhlindt;e  to  M.'icI.iimI  the 
dii|i,  \Mili'  ravine  Ihionnli  \\|iie|i  tin  liilh' 
UlMI'  winds  h.'id  to  he  eiossid.  Win  11 
finse  two  |iiiiiits  w,re  linked  ill  the  first 
lllslaliei  .  Ihe  lilie  \sas  a  |iloii(  (  r  road  ill 
the      ll'ln       sense      of      the      Uolil.      allolMldl  ll>,' 

with  eur\is  rniimiiL'  up  to  7  dej;re(s — 
MS'.')  feet  r.ulius  and  with  ;;l'ailes  of  I 
pt  I'  cent.  (.'iVi'N  f(  et  pi  r  liille).  while  tvMlitv 
wooiltn  bi'idnis.  aL't-'l'iLiatinn  I'J.dt';)  fiet, 
and  Varyinn  111  In  itdit  lioin  '.I  to  117  fi  et, 
earrn  d  the  ini  laN  across  the  hia\\  uii- 
diilatioiis. 

.\s  the  life  of  the  tlinhir  trestles  had 
(  xpircd,  it  was  ihcided  to  lehiiild  these  ;ih^ 
niih  s.  Iiistiad  of  haviiii.'  so  many  l)rid;:is, 
raiiLrinn  from  l<i  to  '-'.'.•;(.■(  feet  in  lenf;tli.  to 
cross  the  depressions,  the  eiieiiKir  con- 
solidated them  into  two  bin  structures,  so 
as  to  reduce  the  jxrade.  ease  the  curves,  and 
decrease  the  inileaL'e.  The  bridijis  con- 
stilnte  the  most  strikini.'  features  of  this 
re-alienmellt,  the  Lethhridne  Viaduct,  as 
it  is  culled,  beiiii;  :j.,"}'_'7  feet  71  inches  in 
leliL:th,  and  with  the  rails  .•JH-  feet  above 
the  bed  of  the  river  at  one  point.  The 
second   structure   crosses    Okl    Man   Hivcr, 


'Ui 


"■^^  M- 


..■jail?  'j 
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u\ll.\v\^    \\(»M)i:ks  of    ii  ')I<I-1) 


;ili,l   is    |.:hM)    I,,  M..11.J.    I.\     I  Kill.  I    lii'Ji    in        111.     .  \l ,.i.|.    ;iIm1    :i    -Ink.'    :nn..n-    Ihr 

lii,     ,..  nil..  w.'ikiii.  11.       In    il  ■   .■..ii-liii.  Ih.ii    r_'.-J(l(l   I..1I- 

•I'll,,     i,,,i-,r    l.ihl'j,      I-     Ih.iii.      ii|...n    .-i.-i  .'I    -:.•!    "in     iim.!.    \w,  •  ii    .!.  i.i.in.l.  .1    f-ir, 

i;il|i,.,     .|,,|    l.,u.r.    ..!■    I.Mit-.    ;in.'|...|..l    I.'  i-^Ms    I.,  ciinv     il    L.    Hi.     mI..    ..n.l     ■  li.  n    llu- 

,.,,,i,ivlr     pliiillis    (.in-h.l     .I..UI1     I.I    ,1     liiMi  sl..l    ".is    s.t     ,,\,i-    T.iUKI    -ali.piis    (il     |.:Hiit 

|,,iii„|;iti,,n    ill    111,     sill.      ■I'll,     st,,l    u;is   s,  I  ^^,  1,-  ivi|iiiiv,M.,  -u,'  it    t  u,.  .mmIs. 


IIUW      IHi       f  !■  K       MAKIS     IIS     WAV      Illkllli.II     1  11 K      IHASll'     CANVON 
l-.nir    lunneU    u.t-    m    be    sven    in    llils    vi>■^^. 

I,,     ,,i.;.iis     .1     :i     liM\.ll.r     viliwli     u.i-li..!  W  ,  i.  Il  1 1  h    ra  ilu  :i  \   u  ii- "|»  m  «l  l"i' •  lii'"iii^li 

7|-j.(iiin   |,.iuii.U   111    NM.rkini^   .-    ,.liti..ii.      .\s  li.illic    ..i.     M:i\     -litli.     In>7.     iii:iii\     inlics 

II,,,     uiii.i     li.."U     lliniiiuli     ll.is     ,i.|.r.  ssi.,11  iii:iiiil,iiii..l     Ih.-il     III.     IMil":i\     ".mill    ii,\(l 

u,lh    ■_;r.  al    |.,iv.  .  I  \li.  in,     |,i,  .•aiili..iis  \M  I-.  |.a\     iN    "a\.      'I'll,'    !ii,s,nl     |ir,is|„  iil  \     nl 

|;,1,,  II     t,,    |,i.,|,.l     III,-    111,11    ,.ii    111.  ir    l.'llv  III,      ml.  i|,iis.  .    «iii,li     11,,"      ranks     :,,     ih,- 

l„  ivli,  s,  .111  a           Miiil:  ra.j.    I -  s,i|,|„ .1 1 ,  ,|  lap.:, -si     iii.li \  hlii.il     1 1  a ns|  1, .rl ,il  1. .11     ,-,,iii,ni 

fi,„,,    th,    ,11.1   ..I    III,    lra\.ll,  1  ■^^l.,  I.  Ill    tli.y       in    lli,'    s(,irl,l.    ci,.  ral  iii..:    s 11.(0(1    inilis 

l„.,|,,n,i,.l    til    ir  a|.l>..|iil.,l   lask    ,.r    lu.lmu       ,.f     liii..    k.is     i.liil,,l     tli,      .1,  I  ia,l,,|s    ,• - 

ii|,.       In    Mils    iiiaiiii,  I    I..SS   ,,!    Ill,    was    mini  |,l,l,l\.      Tin    (  ana.li.in   I  a  \|i  i\ ,  I ,   li,  ■"  ,M  I'. 

i,,i^,.,|.    ,,nK     lu,,    111,11     liiin-     kill.,1.    liiil  li.ini,,l    ,.ii,'    l,ss,,n.      II,     ma. I,     a    |iiVMnt. 

,.,,1     n'l     .liiMt     ,,,iiii..li,,ii    "illi     th.      «,,ik.       tlin.iiL'li    till     t.i'Mi nl.    i.l     H  t.(M)().(.(l((, 

■{•|„    liiiili.;,-  "as  ,-,,m|,l.  t.,l   in  a    I,  maikal,l>  ma, I,      ii|.    -.f     H.VddO.ddd    .mmnal     ail,si,l\. 

si,n,l    s, ,;,,■,■  ,,t   Imi..    II,. I"illistaii.liii..'  (liin  7i:!     niil.s     ,it     r,  ,m|.l,  t,  ,1     lin,'     "liirli     c.st 

|,!,t,'  c,  ssati..n  .liiiiii-   111.    "iiili  •     ■>"ina  1,1  tT.OdO.ddO,    ami    a    fiiitiid-     f.'.dtld,(M»(»    111 


THK        JAWS    Ol-      DEATH"     r.KlDGK     IN     THE     THOMPSON     RIVER    CANYON. 


2<,2  R\i\.\\\\  w()M)i:ks  oI'  Tur-   woki.d 

the  rc-|innlia-r  nf  7,immi.(MK)  ncr.  >   nl    lainl  :is  in  ni:iii\   ..tli.r  siiiiil.ir  Mii<l(Tt;ikinL"-.  li.'i-< 

,it    viv    sliilliiiMs    |»  !■    :ici,     uliicli    liail    lir.ii  c.ii-lihit.  il     iN     vlic.t     ;mrli(ir.      It     is     lH't 

ni\,  II  ti.  th.    ( lMii\    III  til.    lir-l    nist.iii.r.  siiipii-inii    tli;it    the    I  ;in:iili:iii    ta\(i;i>rr   nt 

\t     tin     (ipnim::    (lull      In. (1(10,(1(1(1    acii  ■-    I'f  ti>il,i\      lonclinli-.      that      liis     (ii.^  i  i-niii.  lit 

, ■111, irr  land   niiiaiihcl   Iroiii   tlic  cHi-iiial  Liilt  inail.     a    |Minr    liar-aiii    (ill    In-    In  lialT.    ami 

(if    ■J-..(M)(l,(MI(l    acn-.      'I'll,      laiiil     -lani     in  In,-    not     \  i.  «    i.t  li.  i    rail"  a\     iiii(l(  rtaUiiii;s 

the   i-A-i    nl    till     (  aiiadian    I'acilic    l!aiUva\.  \mIIi    a    -miliar   lilii  ralit  \'. 


THh     SL-MMl  K     A^a)     V.'INTIK     I  IMS    (II-     Till-;    CANAlJlAN     I'ACIHC     KAII.WAV    THKOUOII 

nil.     SKI. KIRKS. 
The  open  •'"'^  '^  uacd  durins;  Ihe  fotnuT  and   ihe  proiecled   mtuls  during'  the  laller  season. 


■1    1^ 


TRA.N     CROSSING     THE     SCHNUKTOBKL     BRIDGE,     THI-.     LONGEST     ON     THE     LINE, 


The  First  European  Rack  Mountain 

Railway 

THE    CURIOUS     ^INK    WHICH    KUNS     FROM    VITZNAU.     UP    THE     PlGl.    TO 
KULM.     5.905     l-KET     ABOVE     SEA     LEVEL 

IIKN    the   iiossiliihl>    of    lUdViiii,'  loroin(iti\r   was   yoiiny;.   i-   .|'ii'''  iM'Usal.lc. 

\^lH•.■l^(i    VcliK-lis    aloliL'    a    Iiair  It     was    In  1,1     I,,     he    un|.<rati\  r     that     tlu- 

(if     rails     l)V     the     aiil     uf     the  loc<Mnnt  ivc  w  lucU  sluaihl  lie   prnvidrd   u  ith 

st.ain     .u^iinr     liist     was     (lis-  teeth  or    studs    (lisi.ds.l    around   the    |)en- 

cussed  It    was   considered   (juite  phelies    of    th,     wheds   and    eii«aj:ihir    with 

inipraeticahlc  for  sullicient  fric-  holes   in   the  track   to  se-ure  locomotion. 

tion    !o    he    produced    Intwccn  Accor(lnii;ly,  when  John  Hlcnkinsop  laid 

th(    wheel  and   the  rail   to   propel   the  loco-  down  a  railway  at   the  Middleton  I  ollien.  s. 

motive    and    the    tram.      1?(  ariiKj    in    nimd  n(ar   Leeds,   in    1811,   he   introduced    a    rail 

tlie  small  area  of  contact  hetwecn  the  two  carryino    corru>;at((l   teeth,    outside   one   of 

surfaces,  tliis  fceliiii;.  in  the  days  when  the  the  track  rails,  with  which  ii  drivinj,'  wheel, 


-"'4 


KAII.W   \^      \\()M)i;i<S    Ol      nil      WOK  1.1) 


lIKillllli  ,1  Hlll.lilr  tllr  iMIIMIIi;'  will  .  I.  -•  ali.l.  rl|i|.      iIhI     in. I     llr    (iulniJIIll     l(.r    lllilliy    Vclir'.. 

Two    \rii^    1,1,  r    1{|;icU,ll.     il     111''    \V\laiii  \i,    Am,  ih.iii    ,iiL!nir,  r    Mii.'i.'<"'t« 'I    tli:il    III' 

(  olll.  ^i^^.  ;iri;il,  il  tliiil  HI,  iiLiii-,  .p  u  ;is  »  ioHl:  <>\>  tin  "I  ^li,iiiM   1"    ,i,|,,|,l,  •!  ,,li  ^1,  ,  |i  '^rjil,  •-. 

ill    hi^  fimtciiliiiii-..   Miiil    lli.il    J    li^iiii   ciiiM  tli,    iMck  I.,  m^  Lii,Mm  I »,  .  ,,  .md  i,,,l  ,,nl-iil, 

Ik'  inijHlliil  uiiilir  iiillii -i,,ii  :ilniii    |ii,,\  hIiiil:  Mh-    iiittuU.      In     IM7    :i    r.iil\\.i\     IkUmiii 


Till.     1  1K»1      TVPI.     Ol-      l.OCOMOTIVl        UlIU     VKk.lCAI.     BOH. IK.     LSI.U     UN     Till.     KIGI      kAll.UA-. 


til,'    l:t:iiIi'    \^:i^    H"'    I""    ^l,i|>.       11,     |ir,,\,,l  I  ii(li:in:i  |„,li-~    ,iii(l    Ma,lK(iii    \\;i--    Imill    ii|i,iii 

111-,     III,-, 111, ^     ill     ;i     |ll.-|,-t  l,-,ll    IIIMIIIM    1.    \Ulll    III,-  lliK     |I1TI11-1|.I,    .  Ill     IS."),^    IIIH'IImI-     .\|II,    I  lIMll. 

iiMill     IIliI     tli,      i!l,  i,1,iii-m,|.     I,", 111     -\-l,iii  S\l\,-.l,r    M;ii-li.  ,-,  .ii,-|ii,l,  ,|    I  hat .    .-ill  li,  niu  li 

In  ,-,-iiih-   -u  ji,  r^,  ,1,  ,1,    ,-111,1    SI,  I  ill,  II- 1  ,'1.    'A  ||,  II  III,    iM,-k  iiiiLilil    I"    --iiiK  I'llii,  111-,  ill  cililii  rl  11,11 

|m-    clir,  cI,  ;I    III--    ,  II,  1 -ji,  ■-    I,  i\\  ;ir,  I-    III,     |i,  I  \\  il  II  I  Mink   li';     VMnkiiiL:.   il   imil'l  '"■  t  mm    I 

till f    III,     -.l,,iiii    l,„-,ini,,li\ ,  .    ;i,i<.|it,,l  I,,  11-,  liil  |,m  |i,i^,    I'l.i-  ^c.ilnii:  lull  \   iimmilaiiis 

III,-    mill, -i\,-    |ii  iii,-i|,|,  .  Ill,  r,  K    |,,r   lli,     I  ,an--|M  .rial  inn    ,>l'   -lulil --i 'In 

.MllhHiLjIi     111,  nkins,,|,    uas    |,T,.\,,I    I,.    Il,  an, I  I. ,1111.1-        11,    -,,i  il:  III   anil  ,  ,1 'la  ill,  ,  I    H"' 

\w,iiiL'     111    "111     |ilia--,-    ,,|'    111,-    allium.  III.    Ill'  cun,', --11,11    111   linilil    -inli   a    liii,-    In   111,     l,i|, 

iiiiw  ill  iiiL^h    ,iHrr,,l    till-    rail«a\    ,  iiLim' ,  r   a  of   Mniinl    \\'a-liiiiL;l,,ii.    m    N,  w    IFamii-liirr. 

in,  an-    nl    i,\,i',- iiii;    L;ia,li,nl-    \\lii,-li    ar,  I '.S..\..  an,l   in    1m;s    '.i  t  In-  Im,    \\  a-  IhiiII  . 

t,i,,    sIm),    Ii,    I„-     u,,ik,,l     1111,1,  1'    a,llii-i,,n.  liiil    allli,iiii;li    Mav-li    inilu'al.''    Ill,'   |„i— i- 

II,    ,-,in,'i  i\ ,  ,1   III,     laik    iaiU\a\-.    winrli   n.iu  liilili, -i,l    111,    ra,-k   !ail\\a\.   il    \\a-S\Ml/,  r 

cnalil,  -   til,     ma--,  -   t,i   iihIiiIl:,     hi    tin-  -.|H,it  land  w  lih-li  lamajlil   111,    iilra  loan  aihan,,  ,1 

(it     m,,iintain,  ,  !  hil;     in     -at,  t\.    lii\in\.    ami  ami    |Mrti(l<,l   -layr   nf   il,  \  i  l,'|>iii,  iil  -       'I  Ins 

ciiintnrt.      lili  iikiii-,,|i'--     raik     railwav      wa-  ua-    miU     l,i    lir   (\|i,ct,il.    s,  ,  ma    that     tin- 

turn     ii|i-    sii-tiiiii-     an      |ir,-(r\,,l     in     tin-  '    |ila\  i:r,iiiii<l  i,t  |-.iir,i|,,    "   is  \  ilall\   ,1,  |i,ml 

Siiiitli    K    i!--in"tiMi    Mil-,  inn  -    lull    111,     nrm  i  lit      niinii     it-     l,iiiri-t     Iralli,-.       ( )li\  i,,ii-l\ . 


I  in:  iiKsr  i;i  koim;  \\  k  ack  moi.m  \i\  kailw  a^   .ns 

III,      niMl  r^ll  I  l;lcll..lls     it    i:MI    nil.    I      t.i    \  l^llnls  I:l(k     l,lll\\:i\      1111(1     1 1  II  ■(  M  1  H  >l  I  \  ■ '     I'l  >r    I  i|  I.    rii  t  1 1  ii: 

III.     li.M\l.i     inii^l     1.1     iK    |-.\.nii.     Iiiim    llii-  IIhmiiu.-.       N.  .1  liiiiij  In  i  I  li.  r  ;i  |i|i.  ;ir>  t  i  >  Ii;i\  <■ 

si.iii-.-.  .       'I' InK   xmII   Ii:i\.I    mil.-.   I l..\  lii.n    .|..ii.     in    i  .  .nn.  .1 1.  m    \\llli    tli.     hi.  :i    l.v 

;i       ■■  iiiJ.jiiilir.  Ill       |., III. .1.1111,1."      ;iiiil       \\li:it  111.     in  \  .  I  il .  .r.    \\li..;.l     tlii^    I  Inn     .i  |i|.;ii .  nlly 

I.I  11.  I'   .'..hjii    ..r    \:.,,t:i.^.     K    |.i.^,il.l.'    tli,:n    :i  «;is    ii;ii.>i;inl     ..I     Mnl'^li's    siniil.ir    ,|f..it-.    Ill 

lili>lllil:iiii    l..|.    wli.ii.'.     :i|-.     mil.. 1. 1.. I    i..llinL;  III.      I    iiltiil    Sl.ili^.       lint     \\ii.ii    Hi.'    \I..uiit 

\|st:is     I.I     .jLii'i.  r.     I;ik..     ii\.i'.     .iiiil     siii.vv-  \\  ;i-,liniH|.,n  i  ;,|U(  :i\    \mis  .■..ni|il.  I.  .1  1!  hji;.  n- 

(■l'..\Mi..l     |i.Mk   .'      'I'.,     till     .Sui>s    iinliiiii    111.  ImiIi    iii.iilr    .1    lri|.    In    Ni.llli    Alii.iii.i.    and 

in\iiilii,n   i.i   III.'   iii.k    r:ill«:i\    lias   In.  n   111.  in'-|.rrliil      lln-      linr.     \vlilili,     IIh.iiliIi     iii.I.- 

lii.jo,  si    l..„,n   .if   III.    .rnlnr\   :     "M..iiiilaiii  |i.niliiill\      c.  .n.Ti\ .  il.     ^\a^     \iilnall\     limit 

II  iiiil;  li\   i.iil'  lias  I.I  ri.iii.    I  111    ini.--l  |.i.|inlai  ii|ii.n     lln      |ii  inia|ili-    In-    liail     iMiKrij     ami 

|iaslinii     111    till'    \M.ilil.  lia.l      |>al.iil.il      ^i  \  i  n      mmis       |ii  i  a  iiiii^l  v. 

.Still.    Ill    SxMt/,i  I  laml.  tills  nii.Mimnt    \v.i--  l'|ii.:i     Iik     nlinii     li«     lii^     nali          laiiil,    ni 

III. in      null  pi  mil  nll\      i.l      .\imiii-a.       Wi.il.'       Isf.O.    In     ii.|iatil\     limit    a    -.li-.rt    liiiytji 

S\i\isti!'    Maisii    was   sIii\iiil;    In  siiairi     liis  i.|        iail\.a\       u..ikiiii;        np.>n        Hi.         lack 

(..lie.  ssM.n    l.ir    111.'    Muiint    Wasiiiiia  1 1  m   r.ui-  s\slini      at      snmr      i|iianirN      mar      l!i  rnr. 

ua\.    Mr.    Nii'la.ias    I!  :-l;.  nliacl'.    \\\ui     l....k  wiurr    li      lislr.l    ills   tliinii.  s. 

tlnliisl    sli  am  lull. mill  u  (■  Mill.  S«  it/ilialiil  Win  ii       tills       r.iiluay       was     ci.miilitrd 


rin-.    i.ATi.br    tvfi;   ui     i.ocomotivk    in    usi.    o\-    thk    kioi    raiiavav. 


Ill   ISIT.   aial   uiiii  u.is  locdiiKitivc  sii|)(rin-  iiatiiially    it    liccaiiir   an   iiliji  •■(    i.j'    iiitn-ist 

trmli  111     1. 1    tile    (rntial    Swiss    IJailwax'    ni  aimiiiL'      <'iit;in('(  rs  .\tiii.iii;      tiirsc      wirr 

Oiti  II.   Ii.nk   out    a    patriit    mi   .\uL;ust    r.'tii.  Mrssrs.    Naclf  ami   /sriiokkr.        T'u  \    ucrr 

l,S(i;!.    I'l.r  .1    m  u    ssstmi   of   Irark   ami   loci.-  iiii|)rrss('(l  witli  tiir   |i(>ssiliiiit  ii  s  m"  tin    iilra. 

niotiMs    l(.i-    tin-    asc.  lit    ni     iiiniiiitaliis     .i  ami.  jiiiiiiiij,'  loivo.  with  l{iija(  iiinicli.  it   was 


KAii.\\\^    vv()M)i;ks  <)i    rni-:  vvoki.d 


(I,  .1,1.  .1  l.i  I.I  il  ii|i.'ii  a  C'lnlir.  Ill  ii-.i\  . 
^I'lili  I.I  iii.is  I.I.  N.itii.  |i.,|iiil.ir'  iiiiiiiiil.ilii 
\\\\\i  t  hl>  nil  all  ^  III   a  ^11  III        I  a^l  iiiL'  ar.  iiiiiil. 

Ill,  II-    s.  I.    Ii.iii    I.  II    ii| III.     liii:;.    wliirl; 

|i:i.|      .'..III,       I'll,)     |„i|,iil,ir     faNiiiil'     hrcailM' 

II.  Ill  lie!  I  I\,  II,  1.  Ill,  \^,  II  kiii.wii  ■jri>L'ra|ili,  r. 
Iiail  rrtiini,  il  Inn'i  a  I  ri|,  In  iN  I  Inn  ililhiailt 
^iiinnal.    \ulli    i  iit  Iih^linI  u-    .1. -..  i  i|il  i.ni^    nf 

III.  \\  ,111,1,  I  I'nl  \  I,  w  ^  n  A  ,  all  .1  fr.,111  lis 
IT.  -I .  lIi^  |iii  I  iir,  --  ^11  a|i|ii  al,  il  til  t  111 
|iiil,lir,  aiiil  Ilia. I.  ^iirli  a  i|,i|i  ilii|ilrs-,ii  m. 
laal  kiiiili,  il  -|,iiii..  Dr.  Alii  I,  Mr.  l-^i  In  i- 
\.,n  .1.  I-  laiilli.  Dr.  II. .in.  r  aii.l  Mr.  K.  Ilrr. 
.iilis.aili.,l    111  I     ,  .11    th.  Ill   th.'   Mini   nf   UlU" 

I'll'   t  lir   |ii'.,\  IM. f   a    li..|i  I    ii|i,.ii   th.'    Itii^i 

-iiiiiniil.  I.'i  till  iiinMiii  ncr  ul'  IIhim'  '.vIid 
li.ij.  .1  t.i  I  li,  |,i|i  1,1  rii|ii\  I  h,  \  1, w  .  Il  vvas 
an  iiiipii  I,  lit  1,111^  IhiiMiiil:,  In  iiil;  in.  rrl\"  an 
.\l|ii.ii  liiil  --iii'li  as  Is  111  lir  rminil  mi 
iM.v  liaiiil  t  liimiijliiiiit  till  S\Mss  anil 
Aiislnaii  r.iii'_is  lo-il.is  |,,|-  I  In  (•.•n\  i  in.  nrc 
.,!  Ml.  iiiiilaiiH  I  Is.  It  >v.is  a|i|H'.  I'l.ati.l 
1,\      l!i,'      s,-,,i-,s       uli,,.     alh.irt.il      111      111. 

il'isl.     I  iiiliai  k,.,l     ii| tlir      Jiiiiinry.     aiiil 

\\as         till-         |i  iM  1  llllll.  r        111'        till-        lAlsllll;.' 

Miai:niii.'.  lit  liiisl.liy  uliicli  now  frowns 
111.    s 1 1 1  n  1 1 1 1 1    111'  till     I !  1  i^  1 . 

'I'liiri  ii|iiin        KiL;ni  iiliarh.        Na.Tf.       iind 

/sriiokk.'    sought     a     coniMssiiiii    In    |irn\iiii' 

tin-     UiLii     with     a     niniiiitain 


,llal.  U  a,l|  HI  111  >i  liinillnli.  I  Itlhlji  ,  -j:!."! 
f,  ,  t  h.liLl.  sii|,|i.,il,  .1  nil  li\,  11.  sll.  s,  n\i  r 
III.  S.-liiinrlnli.  I  .jnrij.  .  Ilumijli  \iliiili 
iiisji.s  III.  (.niliisliaili  711  f,  I  t  h,  low. 
Until  til,  tiiniii  I  ami  lln-  liii.l-.'  an  ii|ion 
till  inaMiuinn  i:iail.'  «liilr  llir  liriili:i  is 
on  a  (  iii\<'  of  .'I'.M   fri  t  I'.i.lnis 

'I'lir  lark  rail  <lisian..l  li\  Uil."-.'' nliacli 
ililliir.l  frniii  that  iis.il  hy  Marsh  on  the 
Mniinl     \Vashnii.'tnn    lailu.iy. 


and    u  a' 


I',   a  ihslinil    iniprnv. 


The  Route 
of  the   Line. 


lailuav.  siiiic  it  was  r.aliscd 
tiiat  this  |irak  offiTiil  the 
most  |iiiiiiiisiii.^  ii|i|ioit  unity  to  sonnil  the 
pi.lilir  attitmh'  towar.ls  mi.-Ii  faiihti.s. 
Ti,.  r.'i|iiisil('  |inw.i-s  Wire  iilitaiiitil.  ami 
\  it/.nan.  at  111.'  foot  of  th,.  nioiiMtain,  on 
the  shores  of  l.ak.'  I.H".  riir,  was  srlcctid 
as  till-  iowrr  tirniiual.  I-'roin  that  |ioiiit 
thr  iinr  follows  a  umilnif;  ascent  to  Kiilin, 
at  all  altituili-  of  ,",,!«>()  f.'<  t.  the  total  liiiL'tli 
of  ilir  hill'.  \\  lii.'li  is  of  st  am  I  an  I  caiii;c,  IxniLT 
4  :ts  nulls.  ']'lir  nia\innini  LTrailniit  uas 
sit  ilnu  II  at  'Jll  p.-r  ci  lit.  —  1  in  ."> — while  thr 
cairs.s  an-  of  Ml  f<-i-t  radius.  Tin-  eon- 
ii.jiiialioii  of  the  mountain  siih  fortunatf  ly 
assisted  till  eoiistriietional  enein(-ers.  the 
onlv  two  heavv  works  hiini;  the  Seliwa:iili-n 
Tuniul,  'ZW  f<-et  Ml  length,  and   the  iniine- 


kinKenbach's 
Rack  kail. 

mint    thiiion.     It    \\.i.s   plainl 

eintialK  Ipitueen  tin-  niniiiii;,'  rails,  ami 
was  foiniedof  t  wo  i-haiim-l  noiis  t ,'  inili.  s 
deep  l>V  •-':!  nil-lies  Wide,  the  Mltl.-al 
Well  lieiiii:  J,  liieh,  and  the  llan;.'i  s  l  ineli 
thiek.  These  two  ehaliii.  I  irons  ,-,.'-e  spaeeil 
.■>  im-li.  s  ap.iit.  and  tin  t.clh  of  wroiludit 
lion  an  iiMleil  into  tlniii  at  eaeli  ( nd. 
Iiisl.ii.l  ,if  iisim_'  rniiml  l.ith.  as  M.iish 
.■id-iptid.  l!iL:n,  nhaih  pnfiir.il  the  t.ipi  r 
form  wliieli  I Aperieiiee  li:is  shown  to  In- 
pn  f.  lalili  .  masiiineh  as  it  i,,,t  only  ensures 
saf,-  loekniL;  of  the  h,  ;,r  at  dift.  n-nt  di  pths, 
liiit  resists  I, inn  illi.ii  ntly  the  t.  n.leney 
of  the  i^iar  wheel  to  eliinl)  till'  raek.  so 
that  full  siciirity  aeainst  di  railiii.  nt  is 
ensured.  HiL'fXenhaeh's  type  of  tooth.  \Mth 
eertain  nioiht'e-ations,  h.is  lie.  n  a.lnpted 
sini-i  in  all  tvpes  nf  ra.ks  for  railways. 
Win  n  limit  tin  ii-nii  trail;  \^as  laid  ufion 
loneitndinal  and  traiis\ers(-  slei-pers.  lint 
the  ,  llhixion  of  tiiii.  (1(  mamlini.'  the  o\er- 
haiilma  of  tlu-  railwav  in  ISS.'i.  tlie  wooden 
sleepirs  v.ere  ri  iiioved  in  favour  of  iron, 
while  tile  track  was  rdaid  with  st(  (  I  rails. 
Tin-  lirst  locniiinti\c,  lik'-  tin  raek.  had 
to  lie  desieii.-d  esp(iiall\  for  the  work,  and 
was  of  unusual  di-s|i;n.  It  was 
const  rnctid  at  the  Olten  w.irks      A  Vertical 

1        Boiler 
of   tin-   Ciiitral    Hallway,   with      Locomotive. 

which  Uieuinliaeh  was  asso- 
ciated, .'iml  comprised  a  vertical  lioiler.  set  iit 
such  a  raki'  to  t  In  hori/ontal  as  to  reduce  as 
far  as  possihh-  the  variations  in  water  I-  \(  I 
arisintx  from  the  diffen-nei  s  in  the  eradieiits 
which  hud  to  he  ncnotiati  (I.  The  boiler 
w;is   mounted  on   u    four-wlu-ch  <1  carriimc 
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At'-s 


III    I  III    (\  I  lit    (il    .III  .ii'i'iilciit    tr> 
I  III     ill  i\  mil:    I  .u  k    \s  III  (  I. 

'I'llr  (Mrn,li;c  nllr  ('iilll|>l'isc(l 
I  :ii'li  1 1, nil  I  III  n  ;is  iiou  was 
{Hi^hi  il  iiji  I  he  iiioiintaiii  ami 
I  lalli  il  III  the  (liMTiit.  but  was 
nut  cniiiili  il  tn  till  I  iii;ini  .  It 
liaii  M  at  nil,'  c'a|iaril  \  for  .">  V 
|i:.^--rlaM  IS.  .'iikI  W.ls  litt(<l  with 
|ici\M  rliil  null  |M  Milmt  lirakcs. 
Ml  I  nat  I  \  111  «  hill  liili\-  liiailcii 
il  was  alilr  'n  Im  |>ullril  up 
ilislalill\  111!  Ilir  sti  r|i(  st  li.iliks, 
iliili  |M  lull  111  l\  (if  llir  (  iii;llic, 
III  rase  (if  a  inislia|i  l)(  falliiij; 
th(  lallcr.  'I'lic  iiiiriiial  lirakiiif; 
facililii  s  on  I  he  I  iii.'ini  ()|irrat(il 
n|iii|i  I  111  disks  (if  I  he  ciaiik- 
shaft.  In  t  he  (Il  s((  lit  no  steam 
was  (  iii|i|o\ cd.  Iiiovi  iiieiit  heliit; 
li\  L'IM\  !<>■  (diitrolied  hy  an  iii- 
l;i  liiiiiis  nil  I  hod  ol  ml  rodneini,' 
air  into  llii  sham  cylinders, 
the  \al\is  of  wliieli  were 
ri\el's(d  N\liili  the  ML'ulator 
vv.is  shut  off.  Ail,  draw  n  into 
I  he  e\  hlidi  rs  In  t  he  inoN'emetit 
of  the  |il-loIis,  lieeaine  com- 
|irissiil,     t  hi  1 1  Ii\     I  \i  it  iiil:     ;i 

LJilllle      retarilill'i      effect       \l|l'ill 

the    liar  a\li    with  lis  wIhiK   1111111111^;   loose.  |h,.      |iro:^ii-,s      of      the      tram.        .\      \al\c, 

The     e\liiidiis      Wile     |ilae(d     outside     tic  workiil     li\    tlii-    di'i\ir    and    t  hrottliiiL'    the 

liaiiio,    and    li\     nie.iii-,    of   coiiiiiel  iiil'    miK  (\haiist    of    the    air,    served    to   covcrii    this 

and    clanks    dio\e    the    mieriiK  ili.ite    sh.ifl,  biakniL;    acliuii. 

vOlleh      carried      l\Mi      |illlloll-,     i;i:ii1iil;      into  .Mter     some      ell  AiIl      Mars'      service     the 

simr    \vhii|s    li.i\iiii_i      j;i     teeth    .iiid    k<  \  ed  \  1  rl  leal     lioiler    was    aliaiidoned     in     '    \  our 

oil  the  dri\iiie  or  lower  .-inIi.      On  this  a\|i  ,,1   the  hori/.oiilal   tvpc.      Similar  con         r;i- 

aUo  \\as  keyed  ciiitrally  till    lootlii  d  \\  III!  I.  tioii>     coiici  rniliL'     chiinijiHL'     li  VcK     of    the 

'.'.■)  inches  m  diaiiu  ti  r,  and   ha\  ihl;  '.'()  ti  el  h.  \\alir    arisini.'    from    the    diffcl'clK  cs    in    the 

\\  hieli  nil  sIk  (I  with  the  111  111  in  the  ceiil  ral  eriidieiits  had  to  lie  lioriK    m  mind,  and  this 

rack.      (  oiiseijiiciitly,    tliroi|c|i   this   ecaniiL;.  ni\es    I  hi     (  iieiiK     the   a|i|ii  aralici     of   tilting; 

the    Vehicle    was  pro|»llc(l  citlii  r    forwards  forward    when    mi    a    h  \il    track.      In    the 

or  liackw.'irds.      The  second,  or  upper.  a\le  latest    Idei    locoinotiMs    the    cylinders    are 

iiol    only    carried    file    two    carrymc-    wiieils  placed     at     the     leailmu'     (lid.     outside     the 

rimiiin;,'  alonj;  the  rails,   hut  a  central  spur  frames,     the    drivine     coi;-wlic(l.     eni:a;;in(» 

whc(  I  as  Well,   which  cearcd  with  th     rack.  with    tin     t((tii     if   the    r.ick.    owiiiLj    to    it.s 

This    wheel    was    |iractically   an    ciiicri.'cncy  larc,  r  diairet(r     hiiiL'   plae(il  close  hchiiul 

eaV!N..i-     ::■.,:       Tlir     iVa:      a>.!c 


\1T/\AL'.     Till       iDV'.'ik      rri(MlM:S      SMOWlNiG      lUKMAI'.ll. 
AM)     SIDING     TRACKS. 


I._..l......     .1 


*..     t...     I I. 


■\     w 


INK    I'IKSI"    i:iI<()|'i;\N    KXCk    M()l\l\l\    RAILWAY 


'■•■llll.s     :-!^     I   IIH   IL^.   ll|-\      I, Ilk     I'l.lki      .1,     111     III.  IIIMiKld     .1     l.illiiU,.      Lilljlilhl.'      lull      .ihilil      iif 

"iiL.'in.il  iii'jiiii.  wliili    III.    ilisjiiisil  lull  1,1  ilii  ;t'    liiiiiis 

lii.ik.s    Is    III.     >;iiii,  .    Willi    III.     iiilililii.ii   III    .1  'riM     r.iiluav     \i,i-,   I  i.iii|.li  I.  il    III    jNTl    ;iiii| 

r.  nil  iIiil;,iI    •jii\  .  i  imr    v\li.iil.\     Ih,     s|ii,i|    |,  |iii.\ii|    .m   iiistani   ,iirri  ss.      Tli,    ni,\i|l\    i,| 

i"iit  ii'lli  il  auloiii.il  i(:i|l\  ,       Will  11   this   liiiiil  iiiiiiiiilaiiii  I  niiLi    li\     lail    |iI'>\mI    hi  i  s|s|  iI  iIc, 

IS  1  \(  iMiril  I  III-  sti  am   liiakr  is  I  ill  II I  l;  I,  I    iiil.i  aiiij    tin     ImM  It  \     liiv  i  I    lias    \m.iii    nil'   sn    I  a  r 

sri\iir.       Tills    aiiti.iiiatir    sliaiii    lifakr    Is    a  as    till     |{|Mi    Is   ri.liri  iiii  i|.       Ni.w    nil. II     Ijiaii 

'-|"ii^il   anil    iii'ji  iiiiiiis    ilrviri.   anil     its    j-,  |i-  I  ■J(I.(MM)  |iassiiiL.'i  is  air  rai  in  d  n|i  ami  ilovv  n 

al.ilil\     ami    .  Ilirii  iiry    lia\iliL'    iMriilii'     i  m-  111  I  lie  n  ml  sr  i  .f  t  lir  \  .  a  r.       'I'lir  asci  nl   c.  .sis 

j.liasisiil.    Ill,     (.iisi  i-nnii  III    iii.u    riiiii|M  I    its  almnt  .'is,  jOil.  ;    I  In-  i|i  sii  nt  ")<•  |n  r  n  iil .  Ii  ss. 

inslallatii.il     ii|.iiii     all     strain     I'ark     raiUvaV  In  siiiiiim  i-  li  ii   liaiiis  ai'i-  run  ilaiK    in  •  acli 

liiri.iiiiil  i\  I  s  usiij   iijiiiii   til.-  S\Mss  liii' s.  (Iin  ition.   ami   if  tlic  lAiaimns  su  ili  niaml 

'I'laN  I  IIiiil;   ii|".ii   tlir   Kioi    railway   caiinnl  tin     li.lal    may   In-   raisid   In   iiLilitiiii.    i  naii- 

lic   said    til    111     I  \ci  ssi\-,  K     fast,    SI  1  MIL'    lliat  Iiiil'  snmr  iKio  passi  nails  In  In    siiil    In  and 

It    avri-ai,"--   aliniit     (-7    mil.  s    p.  r    hnur    vMtli  fvn   in   tlir  day. 

an   a\(  lai:''   luad   nf   ■.'.'.   tn  -JS    tniis.      'I'lii  iv^  Tli.     |!|mJ    railway.    In  iiil:    lln      liist     i.f    its 

•  "!'    :iii\   1 1  na  I  ins  nn  t  lir  part  nf  tin-  I  mn  .iniis  iliai'aiti  r    in    |-airnpr.  alwa\  s   has  ininpi  Hid 

■  111     (rssai\.        'I'll   n\irrniiir   Ihr   ri.'.i.'iT  liislnrir    intirist,    lint    sinrr    tin     Inst     tiani 

Il  1  I    dilfi  iriicr  111   allilndr   ImUmiii    \'il/n,iii  (■ra\vl'(l   tn  tin    snnimit   nf  tin-  mnunlain   m 

ami      Kiiliii      Tf     inimili  s     an-     nri'iipi.d     in  InTI      Imiiintain      pi  .iks     imniiiii  i  al>li       lia\r 

I  illur  liii  I  rl  inn.      'I'liis  may  si  i  ni  sinw  ;    liiit  I. nn  siilijiiLiatid   li\    I  li.    rack   lailwa\  ,  nprr^ 

I"  h'li    I  lir  ('(.1111110  nf  Ihr  iailwa\    III,    clmili  ali  il    lintli    li\    si.  am   ,iml   i  hit  mil  \-. 
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,  Al      tASTlKN     •■MCAl'OD-      IN     rnMl'ARlSON      Willi     AN     OHOINAKY     lANK 
bNGlNb. 


Locomotive  Giants— II 

SOME    ENGLISH    DEVELOPMENTS    IN     MOr-T.H     ENGINES 

N  .lisnissin.  tl„.  1...  lo..o,n„(iv,.,  ulunni,     a,„l    l)al„as,,„lal    .tali.ms.    uI.k-I. 

as   ,.    IS  ,.x,.,n,.l,li.-.l  i„  van.nis  npr.Muts   tl,.   In.Iu  ^t    ,„„nt   at    uhirh   tl,,- 

parts  of    th..   wo,l,l.    ,s,„...,ally  sl,n.  k    -f    an    .n,h.ss    ,s    ^''^'^      "' .  l''^. 

I    N.„.,h    Anurira.   tl.nv    .su  IU,.anK  a,,,  ars  a  nu  n-  u,ol,  I,    M.-s     .     I,, 

i,<^4r^-     ,..„.,,.„cv.,...v..Hn.,k  what  has  ....s:.'.   f.  >  -    M,„..h,,l    m    'l-    M-^^'-'     'j- 

ra^'     ,„.,.:,.  an,l  s„ll  is  h,.in..  a,....„n-  of    th,     lV..s,r    an,l    Uh,    (.,an,l,  .    ,.-     th, 

•J^S^,     ,,l,sh,-.l>n(.natlinta,n.    Uhile  .V.T.M.    f.  ■  t      a.t,„n,,l     upon     t  hr    (  a„a.l,a,> 

thTnuluavs  of  th.s,.  ish.n.ls  „ffrr  nothinj:  I'antir  aiuoru'   tlu'   H-k"-- 


I 


til    coiiipaii-    111 


sj/c    and    powiT    witli    the 


Nor  arc   thrL'iadu  lits  -o 


\Vliri'ias 


;';..,...-.-..,.....     (on-      a    tian.    inav    .,..   ..a„...    n, .op:.d.n.. 

t       L     or    th,.    ar.,..ula...,l    Mall,..    y,-t      .hn^i.  for  n.,1,.  aft.r  n„l,.  np  a   hank  r 

1.   ;.   pn.,.n..,.a   many   .■„.,.,.   .hHi      .    n,   ..   -luou.h  th,^   Ho,k.s   an,.   ^,  vni. 


f,,inp,l  nttcntuin. 


f    1    in    .'>tt    rtpri'-in 


S.;    far   as    th,-    Mri.idi    Manils    an-    ,•0,1-  niaxnnnn,    upon    H.i.isl.     ra.luav.    aiul    in 

..,.:n,.d    til,,    phvsu.al   ,..iaia,..,ns. f   -i,.  .!„■  n.a,on.v  of  .as,.  ,h,s,.    a.    ov,  r  on 

tn-   rJh.r   th..   mam th   ,  n.in,.    un-  shoH     .hs,an..,s^       'T.     '" '■*  V''     ".; 

„,,..,ssarv       Th,.    <.n,mu.,rs     .1,,,     lai,l     onr  ar..  short   stnti.Ius  of  s.,.,p,r  hank         1  0. 

,  ,   :;hwavs  in  ti;  lir^t   vl.u:-  r,,.,-.,..,...  mstan,,..  on  th,.  South  Kast.rn  an,.  C  hathiun 

.    sij;,m.i,u.,.    of    th,.    .asy    l,.v,l     hn,..  l^-^.ay   U,,  i.   is   iM.av.    .   U   >.    Is     im 


st,,.|  h 
t 


Nani^crtamlv    favour...!    th,,,,    m    tlii-ir  hiiw,.,-,,    C  ant.  rhury  an,l  NMnt^.a  ,!,■     h  ^ 

.vo,.k.   masiim,.!.'  .s   th.  ■■.■  a,,,   no   towering  111..  .■■..i„-  has  ,0  to     up  a  r,s,.  of  1         -8 

niomita,,.  chains  to  over. n...-..ss.tat.n.  A.a.n,  on  th,-  Noi.h  1- rn      -^^;; 

s,„l,h„  h.avv  ris.s  and  falls.     The  summit  is   a    v.ry    wuk.,!    pi, .,.   .,f    r  a,l    h.tu. .  n 

.  f       ts\  f....t  ahov..  th,    s,.a.  attained  Kirkl.y  Stvph.n  a,„l  HanianU  as.l...  where 

"        .        ;. ..    1... „.,    iv-i.  flu.    train    is    eallid    uD.rn    to    .jvtrcome    a 

0,1      iil,.       i  iiL;,i,aii'.      !i.' .•  ■    ...! 


LOCOMO!  I\  j;    (;i AMS 


?ir 


•  lllli  II  liri-    ill    li-Vi  I    nl    f.'.'i    lilt     III    S  *  "i    null  ^.  .1     lli:i\lll,iini     n-i      nl      1      III     •.'IMI.     .iliil     tli:it     ,1 

\t  III!'     I.I  I  a,  I  li    I'l  ii\|,il|    I    I  r..  I  III  I I    i^  ^Ihi^li    I  ii:.liii    i.  ..Ml    III  nil  i\  I    .1   ti.nn    vw  im|,. 

III!     I\    III"     l!;iiik.   wliiili  iiffirs  III!   nil  liiir  nf  niL'    '<*>*>    Imi^   hm  r    lln^   miIiuii    ::!    ;i(»    nnlis 

I   III  .■((.  loi   alii.iit    l.:iO(l  \  iMJs.      Till    I.I. niliiii  ;iii    liiiiii.     liiil     I. II     l|.,.      MMTi  .  liini,'     vtntrh 

mimI    NiiiIIi    \\i-.lirn    l!.iilu;i\    hIm.    Ii:i  ,    mir  111.      ni.iMinuni     ijtMiir     liircnns     1     in     Kill. 

Ill    \\\i,  ciiiiiilni:.'    iisis  :il    1    III  .'(.■(   li.r  "-liml  Nn",    tin-    fun  umn^'   i  h^iik    «iII    Ij.     iiii;iIiI<' 

ili-l.inri--     M|iiiii     lis     s\    1,111.     ;iiii|     ,11,     III,  li.  I  ,inl  iniH     h.inillniL;   llii-^ainr   liuni   :it    the 

'.  .1,  .il      N(  II I  111  III     till  II      Is    :i     ||,   ,\  \     lliri  c-  siinir  sji,  c  ij.      'I'll,    I  i;iin  1  illirr  Will   h.iv  I    Id 

mill-      I.iIhiiii      DnHlilniiilnii      jihI      H;itli\'  lie   ill\  idrd.  a    iiiulr  |iiiv.i  tflil  iIiyMir  Mm  cl  li. 

Wisl.   \\  Ik  K    I  111    asc(  III   laiiLii  s  liiiiii   I    in    Kl  riiL'nt 'ate  I  In     I    iii    |(H»  liank-.  <  ir  aililit  Miiial 

111    I     Ml    ."ill.       In    iii.iii\     lii-.laiicc  N.    liuMVrr.  Ii.ci.niiil  1\  1-    |iii\m|-    .   i|,l    liavr    to    In     ntilisiil, 

lln^i       aihii-.!       sliilrliis      (\ist      iiiiK-     III!  iitlnr    ni    tin     caiiarity    of    a    pn-'lii  r    or    a 

l.laln  li    Inns.  III!     niaiii    I  Iiiiuil'Ii  I'oail-,  i.M  r  |iili.l. 

uliirli      till       fasti  st      .iliii      lira\list       tiallir  In     tins,-     isliuiils     pnssililv    tin-    issiu      is 

liiii\r>.    Ii,i\iiil:     Iiiiii    IiiiiII    i.i     iiii|iii.\iiI    In  mil    so   miii.iis   .is    in    iillirr   iiiiint  ins    uliilr 

<||fi  I-     a      nilllli;      ijl.lillilil      wliirli      is      lis      lin  llir      |,|i\s|,a|     ri  ,i  u  lit  i,  .hs      \.ir\-      fii.in      VMilr 

nil  aii^  li.inl   ii| li.niiniiliM    i  Ifml.  i  \|,aiisi  s   nl    ni  lill\-    lulliiiy    |ilains  tii  liiwi  i'- 

Till     ruliiii:    urailii  111.   il    ma\     lir    {minliil  iiil;  ninuntain  ianj;i  s.      IJiit  in  ii|-ilr|- to  iiiiiii- 

iiiil.     riiii^l  il  nil  s     llir     kl  \      III     III,      will, I,  ii'isi'   llir   i  |i  llin  I II  \-    tlir   iiiL:iiiiir   slri\is   |i. 


ini.       1)1  L'AHon        n    had    i  ivk    i'Airs    oi-  driving    WHi;i-a  s    a.vd    whgiikd    ;ii   tons. 

siliialiiiii.      As  lis  nainr  iiii|)lirs.  its  si\(i-ity  '"  Imiicli  "'    iiis    i^i-adis.       'I'lir    liiu-.    say.    uf 

lulls   till-   liaiiliny   ami   s|iiri|   raparity   of  a  1  .(MM)  niilis  is  split  iiilii  sii'l  nms  iir  (li\  isioiis, 

viiiyii-     (iiMiiH-.      J-'(ii'     installer.     Mi|i|iosc     a  larii    of    wliu'li    indicati  s  llir  cxti  nl    of    one 

strctili    (if    road     UK)    iiiili  s    m    liimtli    has  iiiiiini-s  i  n.n  «  it  |i  I  !ii_  I  niin.      If  the  i  !!i.'!!!', ',r 


'^1 


1- k  \  i 


THI.     GIM-.AT     WKSIKKN     LOCOMOTIVE 
Oicr-ji;  ltfP.t;ll'..   71    itft  li    inches:    weight   Ml   runnitiR  (.ide-,   94  luns       Tlif   ii.upletl  drivniu  wheelb 
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Call    MK'Ci      1 1    III    cnlllliri  ^^IIIL'    all    1 11^    '    .  .I\  |i  ~l 

l,,..,kv    I!, I,,   ,.i|.'   ,ii\  isic.ii    i|    nil  .111^    hill    til' 
.iiiilitii.lial     l.ici.iii..li\i      |i(«\vi  r    ii|il>      iMil     111 

li  i|Ulli  cl      IJ|ii'll     I  ii.ll      ^rctlnll.        (  t-li       t  ^   III      III 

,  naiii,  Hills  \mII  viillici  for  all  Hi.  i  asii  .1 
SI  ilii.ns,  S.I  that  I  In  t  lam  can  I"  Ki  |il 
ml  at  ii\.  r  111,  ulii.li  1.(1(10  mil.  s.  (  In 
til.  Ill  a\  \  '.Tail.  .Ii\  isii.n  i  \l  la  i>v  inure 
liiriMlliil  l.iciimiili\  I  s  call  lir  iisi  .1,  It  may 
Ml  Il;|i|ii  II.  li.i\M  \  I  r.  tiial  t  In-  ma  -.miiiiii 
^laili  Is  shiiil,  lint  \i  i\  stci  |i.  'I'll.  n. 
Ill  li  .al  iif  altaclmiL.'  laiacr  it  liinlc  Imn 
mill  i\  I  .,  a  |iiis|ii  r  ciiaiii.  ^Mll  li.  I|i  t.i  lilt 
till    train    1.1  nl   (i\.  r   the   shnit    jiiiiii|i. 

"  HiinclilHL'    tin     urracii  s    '    is    ,,>.„■    ..f    tin 
L.tc-t     ilcM  l.ipini  lits     III     i-ailwav     |ii'acticc. 

shiirt  (if  ('itiii'  I  liimiiali.in. 
N.mo  Sharp  ,^^^^,  „  ,^  ,.v  n-siii'.-  a  l.cii,  - 
•  iraUiciils. 

tiiial    iiilliuiic(     niMiii    cciiiiiiiiii- 

cal  vMiikiiiL'.  'I'lii^  I'l'  a  \\asa(lii|il.  .1  in  tin  sc 
is|  in.js  Ml  tia  larliist  (la\s  i.f  tiic  railuay 
I  la,  allli.iiiL;li  111.'  iiiii.l"iil  V  iif  iiiil-  (  ii'jili.  I  I's. 
vlii  n  faciil  uith  siiiliiin  Inaw  rises,  niaili- 
ilct.iiirs  in  til'-  .  ff..it  t.i  |ii-is,  i\c  the  lasv 
hill.  Hilt  e\'  11  then  liny  u  i  re  m  4  alu  aVs 
siiceessfiil,  'I'lie  Niiitli  Itntish  liailuav.  fur 
instance,  liiistiis  with  iii.in>-  \ery  In  aw 
h;  iiks,  such  as  the  (nwlairs  Iiicliii.'.  'Aitli 
lis  lis,-  ,,f  1  III  ir,  f.ii-  ■.'.•.'(»(!  yards,  ami  up 
v'liii'li  tin  trains  \Mtli  llnir  ii..iilili  headers 
\M  le  assist,  d  li\-  a  I'.ihl.  .  Tin-  loniin..ii- 
li(,ai  liichiic,  (III  tin'  same  railwav.  h,is  .in 
(  \.  -1  sli;..r|ii  r  asc(  lit  -  1  in  '-'It  fur  a  distiuici- 
ef    HI    yards. 

In  iiiaiiv  iiislancis,  iliniiii.'  i.  .eiit  years, 
\'.lnlc  the  alieiiini  lit  is  |irii|iil  mils,  ami 
win  re  it  Is  |iiissili|i  Id  I  III  it 
;i  |ir(iiii>imeei|  sa\inL'  m  t  In 
initial  ciist  iif  enlist  rii. '11.111 
willnml  CM  rtiiin  any  adverse  inllinn.'e  ii|iiiii 

111.'    .  ('..inniili's    iif    iipiial the    priliei|ile 

,,f  ■■  nislime  111,  t.aiik  "  has  1 1,  ,  n  a.lnpti  d. 
Kilt  th.'  'M  l.ieity  L'ladi"  Is  ii.it  \  n  ui  .1  \\  it  li 
ecin  ral  f,i\iiiir  In  (rieine.  is.  It  ciitainly 
iifh  is  niaii\  a.lvantaL;es  iipmi  a  mail  I  iiimm-' 
tliiiiiiLh  lliinl)-  -populati  d  emintry,  hut  is 
inail\  i-alil<  in  enneistid  railway  distnct-, 
iiNMii"  l.i  I  In    di  (irLaiiisatinii  nf  t  rathe  uliicli 


Tht 


DecapoJ. 


Till-  •'  \  flocity 
(^raJe." 


miisl  I  i|,iic  x\  In  n  a  !  lain  hiils  In  .ittaiii 
siitlici.  lit  111. nil.  iitiim  In  ri|s|:  tin  h..iik.  .iiid 
liiidiins  sialic. I  tlnniiii  until  l.siiii.l  liy  all 
a. I. hi  i.mal   Inenmnt  i\i  ■ 

Wlllli     tin     I   Mihltlnll   if   tin     liILT   Inl'nmnt  l\  c 

III   (.11  al    Hiitain    has   li.  in   sniiie\\h.il    lapnl 

diiriii--     I  ill-      past      I,  \\     \ .  ai's, 

il       h,i~      liciii      cninparat  i\  I  l>' 

In.     Il   '111     any     r.  \  nhil  imiai  \ 

dcM  liipnn  lit.     such      as      the      Mallet,     [.r.i- 

,\\irK  d     111!  r    parts    nf    tin     wmlil.      The 

nearest  apprnach  In  a  sinsatinii  "as  tint 
plndueei!    Ml    I'.lll.'f    lipnll    tile     appearand      nf 

the  ■•  D.capnd."  desinmd  liy  Mr.  irnl.hn 
f.ir  tin-  (.riat  l-',asli  in  l!,iii\va\-.  This 
1  neiiie  was  c.  itainl\  a  uiant  nf  its  t\  pc.  and 
altliniieh  avdwedly  an  e\p  riineiit,  it  en  at(  il 
a    Cdiisidi  ralilc    stir. 

The  (.nat  I'iasliin  |{ailwa\-  prnlialil\- 
iiandlis  a  In.ixicr  siilmrlian  trathc  Hi. in 
an\-  nth(  r  trunk  sxstini  in  Hie  wnrhl.  U\ 
rcmaikaliK  skilful  si'hiiliiliini  and  nreaii- 
Isatinii.  Hn  trains  ciinaei d  iii  He  s,  r\  ice 
arc  iiaiidleil  with  strikniL'  c.  Iciitx.  nnt- 
withstandiiiL'  tin'  limitaliniis  iiiipnsc.l  li\ 
a  lintllemek  (iMtsldr  tile  11  li  I  Inpn!  1 1  a  !  1 
ternimiis.  'I'ln-  inaxily  cniieest.d  nature 
nf  tin  teiritnry  si  r\  ed  demands  s.nart 
nianipnlat.nii  nf  the  trains  al  tin'  iiili  r- 
liiediale  s'.atiniis,  ('.111111111111  with  a  rapidly 
.•icc.  I.  raline  capacil>  nil  the  part  nf  th.' 
(  iieiin  s.  .\t  t  in'  time  tlii'  "  lii capnd  " 
calm'  1 1  pull  111.'  sc.  n.  tin  trallic  was  liandh  d 
l)\  sixcniiplid  tank  iiienns.  wliicli,  witli 
a  Inad  (if  'Jtltl  t.  IIS.  Were  alih  In  .iltain  a 
spied  nf  :!(l  miles  ,in  hi  III  r  w  ilhin  tUI  v(  cniids 
(if    startmn. 

Mr.   IFnlil.  II  sniiLiht   In  inipriiM    ii]inn  this 

pcrf.iim.llice.  II.  s,  t  nut  tn  .|.s|m||  all 
('neiiic  eapalile  nf  liaiilimj  a  M>  p(  r  ('(til. 
In  a\  n  r  Inad.  and  ahlc  tn  ace.  leiatc  tn  a 
spe.  .1  nf  .'i^l  miles  an  limir  in  lid  s,  .nnds. 
If  tills  were  acllle\ed.  then,  he  ai'niied,  it 
wnllld  he  pnssllil.'  tn  increase  the  tlaill  si  | - 
\i(e  as  \'.ill  as  deenasine  tin  t  raili-lnih  s, 
and  increasiim  Hic  rcvcnnc  |>er  trail 

The    (iiuinc    Was    a    distinct     imxiltv    to 
British  pr.ntiee.  and   pnssi  ssi  d   .iiany  iiit(r- 


Cd 
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islinu'  ri:lllll'is.  'I'li'  ll\i'  |i:ills  III  ciilllilnl 
(ii  l\  iiil;  \V  111  I  U  ."j  I-  iiiclii  ^  III  i!i;iiiii  1 1  r. 
\w  rr  (ln\  111  li\  I  i  111  1  iiiL;li  |ii  ■  ,^1111  cs  iiii  i.  r^ 
li:i\  mn    :i    diaiiu  l(  r    nl     I  s  I    iiiclii  -,    ami     i 

-.iK.kr  I.I'  -Jt  lliclli  ^.  'I'lli  I. nil  I  cUl'nli  I-, 
(llii\  I  1.11  tllr  lliinl  |.:iir  (.1  «  III  il  .  \i  lllrh.  to 
r;irilil.-i|.'  Ilir  111 '^i.l  i:it  mil  i.l  <iii\is.  \m  it 
|I:i1il:i  li  ss.  wlllli  till  lllllil  lli-lili  r\llllllir 
;irlri|  ll|.l.ll  t  llr  m  riinil  |i:in'  i.l  \\  llii  K, 
'I'll  l.iiiirr  u:i^  I.l  liUi^r  --I/I,  111!  aMiniiL; 
1")  III  I  Ii  iiirlii  s  in  li  nut  li.  I.\  "  li  i  I  .'!  iinlirs 
I'lli  iii.il  (liaiiii  ti  r  ;  il  \\  a^  lil  I  iil  u  il  li 
.';;•.■)  lulu-,  i.f  1  i'  ll'riirs  lllalililrr.  wliirll 
alTiirilril  a  li.lal  li.aliii^  Mirlan  i.f 
;.',ST:!-:!  squar  lilt.  Till-  liri -III. \.  with  a 
liraliiii;  inlaiT  i>\  l.'il'T  vi|iiarr  Inl.  Iiail 
it'-  slirll  sjir.ail  I. lit  ii\ir  tin  Iraims  in  t|:r 
niami.r  Iniinuril  li\  llir  (inat  Nuitlulii 
a.iil  I. "lull. II.  Hrii^liti.ii  anil  Simlli  (na-l 
I'ailways  in  riniiii  el  iu'i  willi  lluir  Atlantic 
li.ciiniiil  i\  1  ~.  Tlirri-  u  I  IT  three  separate 
'jratis  anil  a--li  |.an>.  niie  iiiitsiile  tlie 
I  rallies  on  eit  in  r  sale,  anil  tin  t  liinl  liet  \wen. 
t;!'  il  !_'  an  aiLin  i^ale  alia  nl    H'  square  li  i  i . 

Tia-  tiailinij  ilriveis  \m  re  Mi\en  a  siile 
|.lay  111'  '.  iiieli.  the  ei.ii|iliii^  roils  luiiei 
IJtIiil  uith  l.all  anil  s,  ,  k,  t  ji.iiits.  As  the 
ei'aiil-s  i.r  the  tin..  i\liiiiliis  \\eie  set  ,■  t 
rjll  liiiiieis  III  Illation  to  I  aeh  iilher. 
1.1  il  eel  lialaneiiiii  ol  III  ii  ii|iri.eat  iiil:  parts 
uas  sciaiieil.  In  limning;  onhr  the  li.eo- 
innl  i\  e  sea  III  I  70  tolls.  In  onli  r  to  niininiise 
I  Im  ilri\  ers  shppiiiM,  (  speeialK  when  start  ini; 
upon  eicasv  rails,  spi  eial  allintion  \\as 
ill  \  oteil  lo  t  he  sal  II I  iiil;  a  p  pa  rat  11^,  a  iiii  I  lioi! 
Ill  pri.jee;  iiil;  the  saiiil  upon  tin  rails  \f: 
nil  alls  ol  eonipii  sseil  air  lieiiiL;  ineorpoiati  il. 

The  loeoniotive  \»as  siili|eeteil  to  sealeh- 
iiil;  tests  niiiler  all  eomhlions  ol'  trallie  anil 
uialher.  ami  rnllilli:!  the  .ani  leipat  ion  ol 
lis  clesiemr.  I  nlorl  iiiia,;i  l\ .  however,  it 
Nvas  loiiml  to  111  too  lieaxy  lor  some  of  the 
liihlees  on  the  s\  tiiii  am!  eonseipient  Iv 
alter  a  Inn  I  eanir  \\a-  w  il  liilraw  n  Iroiii 
SI  1  \  lee.  It  »\as  liiUili  hack  lo  I  h,  -hops  ami 
('oiivertii!  into  all  (I  S  1)  eni;iiie  tor  heavv' 
,l.''"iils   trallie. 

The    dreat     Wi.stern     U,.;l\v;:\-.     with    it.s 
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,.,,„,„.,,,,slw    prn.n.MX.    ^l.int.    I.as    Imtm 
juiluuhnlv   ...t.vi.P.M,,..    n,    .1^   ln.-o,not,v.' 
,i,.v,ln|„nri,t.    ,~i:r.M,,llv    .lumi-   \hr    ni:nnr 
,,,  ,,„,  ,„,,,,,,,,   l.„.,„„.,i,sr  ,1,-111.,  r-in-clnrl. 
M,-    (Innvl.u.inl.      Wlnl,    .,„•,■,  ss,s ,-  ,1,  ^i-ns 
„|.  ,„,„„„,,„,.  Imv.    l-n   -,,n„uli;.t   N^n,,!. 
,|,,v    ,„:,v    1,,.   ,i,MT.l„,l   a.   l.-.ral   .I.A.I.M- 
„„„N    ai,a    ,n,l.r,,v,inrnls    i       th.'    .  If-rt    to 
.,,.,„,■    ,.,,n,.n,i..al    ,.|."''"""    "'"'    '"""''■ 
'.,a,l.  an,l  la.t,,-  H""'-      ''"'"^  '■^"'"^'>    '"' 
.,..lu,v,-,l  a  „ni,in,an<l  nv  ,,rl.l-xM,lr  la,,,r  lor 
1„„1,    s,H,,ls.    au,l    th,-   t,M.l,n,'y    at    puMi.t 
,;,,!    ,.,,lv    is    t,.    maintain,    lait    t.,   .  nl,an,T 
thw   r,|intatiiin. 

r.,ll.,un,-  !!.'■  Anuiii'an  pva.'ti.'c.  th.- 
\tlanti,'  tvi-,.  ua.  n;tnMlu.',.l  l-r  cxpnss 
„,„kn„..an,lnMlu,—niMtlnsXvas,.v..lv..l 


,„,„  ,1,,  l-a,.,r,.-  class.  Nvhi.'l,  tin-  Cnat 
\V,st,rn  Kailuav  uastl,.'  tiisl  t..  M,tn.,ln.'.- 
j„t,,  llns  .Maniliy.  an,l  n^Iu.I.  <  v.  n  t,.-,lay 
nn.an.s  as  ll„'  s,,l,lai-y  .A|H,n,nt  -.1  Hh' 
V  ,;  -tvp,  intlHM-islan.ls.  In  llu- o,nnl  ry 
,,1  ,1,  .„,.,n  tins  class  has  lH,,.nu'  r,-ar,l.,l 
„.  tl„-  stan.lanl  I...'  I,.n-,listam'c  .xpicss 
,,,,„■„..  ,,I„n  st..„lilv  n.a.ntanud  In.^l' 
.,,,,.1  u.tl,  .,-,m,.n,v  is  tlic  object  IV.'.  an-l 
„un,lcr.on„vM,l.spr,a.l.l.A.loiMn.iit.s,n.-,- 

,1„.  Vni,n.'an.n.ii...rs.-onsul.ril  .Mncult 
,„  .„|„.,..,,l,..  Thus  It  uill  !..■  -■-■"  'I'^'t 
th,  (iivat  W.st.rn  Hallway  is  u.U  alnv.ist 
.,1  th,'  tmus.  At  th,  tun,'  -  Th,'  l-nat 
H,.„  ■■  ma,!.'  its  .l.l'Ht  It  lank.'.l  .  asily  as 
th,.  lai-.st  lo.'..ii.oliv,'  111  tl„-  .■ounti-y.  a 
,„,s,t„>n  IVoin  ^^ln'il  i'  ''^'^  '"'"  •''I'""'' 
,,iil\    i-,c.  iitly. 

it,  !„„1,,-  iii,as,n-,  -■::!  V.'t  m  Ln^'li  l-v 
-,  l,.t  C,  in.h.s  .1  111.-  iroiil.  an,l  C  h.l  ^'t 
,|„.  |„,U,  ,xt,n.a!  .haiiat.r.  uilh  a  t,,tal 
|„,,,„.  s,nla,.incli..linL;sn|.,,h.at.rtnh.s 

^,,,,1  ,i,,..|„.v.,,i:U<tn-.sls,,ua,v  I.. I.  l-""'l' 
,,f  ih,  lour  InJ,  pnsMHv  .-vhiahrs  has  a 
,ii;mi,  l,T    ol     la     inch 


h,s,    an.l    a    stn.k.     of 


.,,;  ||„.l„s.  uhil,  th,  uolUnii:  |H-.ssnl.-  ol 
U,,  .,,„,,  IS  •-:.  po.iiHls.  Th,-  .■vhn.l.- 
,|,„,  .,.,,a,at,-  .■oiiplc.l  aO,s  ,11  pans.  ;„„1 
,|„  valv,  ..aiisotth.Wals.'lia.it  palt.vn. 
,,^^„„,,,,,l„,.|ns,rsl„nio|,la,'.<ls.micxvliat 

., , ih,r  than   in  tlic    Mi-0  chisN  it 
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W:is  [idssilili'  til  lakr  full  a(l\  Miit;ii.'c  (iT  llio 
increased  space  axailalile  (i\er  the  ti'ailiiij; 
lii>L;ie  ill  the  (lesi;;ii  (il  tin-  15(  l|iaire  lin  hox, 
III  the  exteiiilid  sniiikel)o\  is  thi  Suiiiilon 
sii|ierheatii-,   ilesipiKil   li\    Mr.  Chiircliwai-il. 

The  iiitlii(iu,t  i-r  111'  tiie  sii|ieiheater 
I'l  |iresenls  (Hie  <.i"  tlie  iiiiist  impiirtant  iiii- 
|ilii\  iliK  Ills  wliicli  lias  l)eeii  el'feetcd  in  thi' 
steam  locdiniplive  (hiring'  tiie  past  few 
years.  As  is  well  kiidwii.  water  cvapdi'ates 
near  sea  level  at  •-']•_*  ihyrd  s  Falir..  but  thi' 
steam  is  nut  a  pure  j,'as.  Mimitc  iiiolcciiles 
iif  water  are  assnciattil  with  it.  which 
depreciate  the  |)iiwer-(le\il(ipini,'  |)niperties 
<if  the  steam,  sd  that  when  it  passes  into 
the  cylinders  heavy  cdndcnsatidii  cnsius. 
This  factor  increases  priiportionatcly  with 
tile  anirmentatidii  of  the  si/e  df  the 
cylinder.  The  disadvaiita<;es  of  this 
satiirate<l  steam,  as  it  is  called,  are 
reduced  as  far  as  possible  hv  resortinj,'  to 
liif,'li  steam  pressures,  iij)  to  as  miieli  as 
•J'.',"i  pounds  per  stpiarc  inch,  in  order  to 
f:et  the  utmost  out  of  the  cn}.;iiu'  within 
the  limits  df  f,'ani.'c  and  \vei;;lit.  This  in 
turn  demands  heavy  cdal  consumption, 
toycther  with  ailc(piatc  hcatiiij,'  capacity  in 
the  boiler,  in  order  to  keep  the  cylinders 
fully  U|>  to  their  work.  .'Many  locduioti\c 
entnuccrs  d(  precatc  this  practice  of  usin<; 
liifXh  steam  pressures  oii  the  plea  that  tl'c 
Wear  and  tear  upon  the  lire-box  and  boiler 
are  clihauccd.  and  consccpiently  inllates  the 
bill  for  repairs  and  maintenance.  On  the 
other  hand,  other  cnpiiiccrs,  as  a  result  of 
practical  cxjxrieiicc,  oj)posc  this  conten- 
tion. 

Some  years  ajjo  the  fact  was  realised 
that  if  the  water  present  in  the  steam  were 
eliniinated.  then  the  steam  could  be  made 
to  perform  more  useful  work,  as  it  would 
lie  converted  into  a  superior  jjas,  possessed 
of  fjreater  expansion  properties.  I  nd(  r 
these  conditions  a  smaller  <piaiitit\-  of 
steam  would  be  sullicicnt  to  accomphsh 
the  desired  end  in  a  cvliuder  of  jriven 
dimensions  than  if  saturated  steam  were 
us(  (1.     Sucli  a  develoimient  would  iaflueiiee 
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in /iilc  nt:ill\,    ill    IIh'    ii|)kii| 
ami   liir-liii\. 
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oth.r    fart.rs.      Tin-    l...,l,  r    ,.n  ss,„v    o.iilil  Mark,  a,   «  Inir  IIh^  ,v,u,,-..  .nd  niauit,  ,,:.,.<•.■ 

1.,.    ,.,i,uv,l.    ami    llH     .>ln„l,,    nana.,,!    ,n  .■l,:n. ■■    ,  .nil,  ,1  ,|,.u  n  N  ,  is   a,,pr,  vial.lv. 

.Iiaiiat,,-    to    „l,ta,n     1  la     ^an,.-    n--    .„a.,r  Th,.    , il.,l,l>     ol    iaiuhn.    n-    >..,.    ,,.r 

,,,.lis,-    .If.nt.     ^ -      'la„-     woiml     I.,      a at    1,-    -Ap.n.r    ua.    U>n    ^  alnahlr    lo 

.,; ,„..,.alaiMlv.al.,r,.i,M„ii|>ti„l,.an,l.  I- -1     m     -I-''     '1^'-     "I""     •"""";^' 

1,,,,,    ,,f    lla     l.oilrr-  r\|Mns,s      aiv      iih.iiiiI  lii'_'      '\ry      ii|iUanN. 

M,,r,,.\(r,     tla-    i  llira  iicv    nl'     111'-     laacli 

V,.,.„i-,l,n..lv   ninn.mii.  ,N,un,n,nN   u,iv  ^va.    ln,,,|■u^,,l    .■„„  a,l,  raliU  .      I....-.1,.  .1  iv,  ^ 

..,,,,,,1011,    toil.^i-..    a„,n.,-i.„,    ,u,ai.   I,.r  u.  nahl,-   .,.!», M.    .,,   lu  a^  av   aiulta -..  r 

,l,v,nu      ur      ••su|»il,.alin--'  "..rk    than    that     for   uhali   tlav    lia.l    Imiii 

The  III,,    st.ani.      l!riiiark.:l.'a     in-  |Hinianly   dc-iun.d. 

.superheater.      ,„„„„  ^    |,^,^  ,„,„  ,,,.,,|,  vr,l   ,11  Tl,.-    -iipnlaat,  r    liib.s    ..f    -  T!,.     (.nat 

,1,..  ,  volutin,,  ,.l  tl,r  n„.,t  snilahlo  a,.|.a.;.ti,s  li.  ar  '    liaN,-  a  la  atm,  s,„far,   of  a  la  ^Mnaiv 

to   a.To„,|,l,.h   thi.   ,11,1.      Tl.o   st.ain.    as    ,t  f.  ■  t .       TIa      a  n  a     of     t  lu      1,1V      ..  .^^^_  ,._.^.^^ 

,„„o,    from    tia-    lio,l,,-.    is    ,>ass..,l    tliiomj,  -rate     .s      HT'.t     -pKHv     ■■,    .      ^^^^^., 

a, ,|,tio„al   nrst   of  t„l,rsn|,onul,ah  tla-  Tl,.-     .•oupl.  .1     .Irivin,'     ^^  hrrU 

aas,sofro„,l.„sta„,r,-o„,tl,rl„v,,layl.lo,v  a,v    .SO',    mrla  s    ,n    .lianat.  r  :     tlir    l.a.lmi,' 

■..,.,,„„„    ,nl„    II,..    an-.      Tl,-    ,-.M,lt    is    ll.at  l"-i.-    "I.- Is    .SS    in.-h.s    ami      Hi.-    trallni- 

,!,„    ,..,;„„.,-at„,-.-    of     11.      Sloan,     is     lais,.!  ula.ls    U    ,n.-h.  s   „,   .i.ani.  I,  r   i.-sp.-.-t  iv.lv. 

,„   as    „„,.-l,   as   r.(-,0   .i,.i-.,-s   .a-    naM.  .    an.l  TIa-  lia.-liN,    .m.il   is  -J'.U.-iC  p.a.n.is  :    that 

,v,,-v   tl  a.-.-   of   sat.irali.a,   ,s   ,h„„i,al..l.  is   to   say.  ,f   a   .-ha,,,   ^^,^     pa -s,  ,i   from   111.- 


The   praciici-  .■aim-   inl"   viii^m-   lii-sl    iip.>il 


lirawliar  of  tl,.-  .  ,,L;im'  i>v.  r  a   pull.  y.  am 


an 
in 
CI  r,,ii 


,1,..   lo„t,n.i,t.   «l„-r.-    I. .-.lav    ..vr     KMMM.  at  la.h.  .1  t.. .,  u,  ,d,t  •  •nnv.-iha.t  I..  Ih.- alM.v,- 

|„,,„not,v,-su,a-k   «,ll,  snp.rlual.r.      Son,.-  tra.-liv.-   .ff..,-t.    Hu-    •     .m,-    u.ail.i    la-    al.l,- 

,.,,nnti-a-s  «,-,,■  sona-uhal   s|,,w  ,„  a,l,.pln,L'  »,■   k,-.  p   il    s„s,„„,|,,|    ,n   tl,.-   air  «h,-n   th,- 

,1,,   „i,a.    ,a,l    from    m..t,v.-s   of   s,-,  pi  a-is,,,.  fall    pr.ssnn-   ,.f  .'..-in,    «.-r.-  .ipph.-.i.      1  H'' 

|,nt    l.,r,„,s.-   Ilu-   .-.anpai-aliv,     .  xp.  nin,  „ls  t,  i„l,-r  <-arri,  s   :i.a(.(.  ;;all..„s   ,.f   uat.-r.   an.l 

will,  l,„-,.„a.l,v.-s   w.a-kn,..   nn.l.  r  sal„ral,-,i  Us  total  ov,  r  all  l-nuth  is  71   f.,  t  -J  f  im-h.-s, 

a,.,l  snp.ih.,,l..l  st.an,  r.-sp.  .-hv,  Iv  nv.  r,- ..f  uhil-     m   rniim,,..   ..ni.r   it    u.a'hs   HI   tons. 

,,|,,|„„,,,,,  ,n.l  .-ompi.h.nsiv.    .-haia.-t.t-.  Ti,is    .n.im-    is    i,s.-,i    m    th.fa-l.-st    Ion- 

,,,,,,,,    ,„    „l,,,n,    .-on.-hisiv.-    .lata    .-on-  .i,slan.-.-     .xpn-ss     l.alli.-     01,     tla-    svst.n,, 

,„  11,-,-  a.lvanla^.s  of  tl„-  n.  -  pra.-la,-.  .sp.-.-ially   .,11    th.-   throiiL'h   Nv,,rkm-   of   lia- 

Th.-    n-snlts    ,,f    th.s.-    .■\p,-r,imnls    pr.,\..i  s„nm,.-r     1,.„,.1.m,- I'.-n/an.-.-     trams,     wh.-ro 

s.aii.-wl.at    startlm..      H.-dii.-,  .1   hoil,  r   or,  s-  h„l,  av.-ra..-  sp, ,  ,is  wall,  li.avy  loa.ls  have 

snr.sami  in.-r.as.  ,i  .-vlnal.  r  .hana  I.  r  u.i,-  I.,    l-    han.ll.-.l    .,v,  r    lla-    li.avy    ara.l.-s    ..f 

r,.n.l.-r<-.i     f.-asiM,-     wilh.ait     impainn-     Ih--  South    I).-v..ii  an.l  Cornwall. 

,,.,,, ,.-ilv    ,.f    II-,.-    lo,-.,inotiN.-.      TIa     savm-  A   h.avv   lo,-.mi.,t  iv,-.   th.-  l.-n-wl„  .-l.-r.  ..r 

,n'   .-oai    p.i-    I. a,  11,11,-    an.l    p.  1     li.m,  mil,  t   H  ••  Ivp..   H-i-  '>""   intn..in<'' ,i  ii|..m  the 

raii.'.-.l    fr.-ni     -JO     l>.  r    .-,nl.    npu.-ir.is.      In  "...laLm    an.i     N..rlh     W.st,  rn 

,,,l„.r   xvor.ls.    tlu-    fu.  1    hill    was    .-apal.h-    ,.f  K.i.lwav       h.r       M-orkms:       th.-      ^^^-^^^ 

r,  ,1,1.-':  .11  l.y  Jii-t    si,  m,i.-l,  l,\    nsim.'  s,ip.  r-  mirtlarn  ina,n  Im.s  witii  th.  ir     ciauKhton." 

h,  at. -.1st. am.      M.,r.  ..v.-r.  it  "as  l.am.l  t  hat  laavv       L'ra.h-s.       part  i<-nlarly 

,|a.    sup.i-h.al,-.l    s|,.am    l,,.-.,n,ol ,  v.-s    of    a  l,.lw.-,n    (n-w.-    an.l    larlisl,-.    ulari-    Simp 

,,  rtain    .lass    w. ,.-    ahh-    t,,    .i.v,  lop    mon-  T.  11  lias  to  l„-  ov,  r.-.an.-.     Tins  ,s  tlu       Sir 

tra.-tiv.-    .rioi-t    ami    L,    haul    h.ava-r    ioa.is  (.,11,.  .1  i  lan.hloi,   ^  <la.s.      TIa  y  hav,   iH.-n 

at    th.-  saim-  or   hiula  r  sp.  ..Is    than    s.st.-r  .hs^m,-.!    i,y    Mr.    I'.    J.   H..w,-n  (  „ok.-.   th.- 

..n.Mn.s  ruiinuiL'  "u  satmat.-.i  st.ani.     Th.-      l.,<-.,motiv.-  ,  n-in.-.-r-m-.-hu-f  t.,  tli,    svst.-m. 

,„ ; .,,„,oi„,M  was  ,,,„al!v      :imi   ri-prcsi'ut  a   notabk-   ili-parturc   lu   the 
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l(ii'iiiii'i'i\r  praclicr  of  iliis  railu:i\-.  Tliis 
(  iiLiimi  r  lias  l)(  ( n  i-is|)(iiisililc  fur  sdriic 
i\<(lliiit  racilic  H  (i  •-')  lank  cii^.'iiics,  lint 
in  (  lalxnatin;.'  this  n(  u  (li-.icr||  |lic  trailing; 
pan'  (if  uliicK,  usnally  |ilac((l  Ixiiiatli  the 
ln<-li(p\.   uas  aliaiiddMcd. 

This  (iif.'im-  piivscsscs  many  interest  inp 
feature  s.  Alllionyii  there  are  fiinr  cvlinders 
(if  l.s  nielies  dianielc  r.  Iiy  -(>  in<-lus  stroke, 
snnjile.  and  not  eoin|iounil,  \vorkin<.',  in 
aceoidanee  with  the  j.'(  ii(  ral  trend  in 
recent  ioeoniotive  |iraeti('e,  is  ;ido|)t((l. 
The  eyhnih  rs  ar<'  placed  in  line  witli  t  he 
piston  valves  above,  and  all  drive  on  the 
li  adiiii,'  coupled  axle.  The  \Valscl\a(  rt 
val\e  1,'car  lias  Iki  n  i  nihracid  for  tlic  first 
tiwK  upon  the  London  and  Nortii  Western 
syst(  ni.  while  the  fire-hox  of  tiie  IJclpairc 
pattern  lias  Ixi  ii  adopted.  tof;(tlicr  with 
the  Sciunidt   snp<  rheater. 

The  boiler  is  11  feet  (i  inciies  in  h  n;,'tli, 
Iiy  ,")  feet  '2  ii\c]us  in  diinicter.  tlic  centre 
line  Ixintr  ^  feet  !»  inciics  above  the  rail 
l<V(l.  Tlie  lire -box  is  ',»  feet  (>  inches  in 
l(nt.ith.  by  4  feet  1  incii  in  width  ontside, 
and  lias  a  (jrate  area  of  .'JO'.'i  s(|narc  feet, 
cxoedini:  that  of  any  |)reccdini;  I-ondon 
and  North  Western  cnjxinc.  Tlic  total 
Ileal inp  surface  is  'J. ."{,12  s(|nare  f<<'t.  of 
wliicii  the  tubes,  1  ;  inches  in  diameter, 
n  present  1.1000  sepiare  feet,  tile  lire-box 
ITl'J  s(piaii-  feet,  and  the  siiperiicatcr 
<'(.|nplele   S'.l!l!t  sqnaie   feet. 

The  wlieils  of  tlie  bojjie  truck  h,iv<-  a 
diaineter  of  ;!9  inch<s.  while  the  drivers 
ail  of  HI  inches  dianii  tcr.  Th,  tinder 
carries  r>  tons  of  coal  and  .•$.()()()  i^'allons  ,if 
water.  'J"he  civi  r-all  lenirth  of  the  iiifxinc 
is  •;:{  f((  I  |.,'  inches,  while  the  total  wciitht 
is  ll(i  tons,  of  which  57  tons  arc  availalile 
for  adhesion. 

At  till'  present  moment  tjn'  he  a\  iist 
loe-eiiiHi|i\  e-  weirkiiif;  iij)ein  Uritish  railways 
i--  the  new  e'Xpre'ss  class  wlihh  has  been 
design;  el  by  Mr.  .1.  (i.  Heiliinse)n  for  Mie 
(ireat  Central  Hallway,  the  first  of  the  si\ 
of  which,  tlie  ■"  Sir  Sam  l''a\',"  was  placed  on 


sheiw  at  the-  (ihent  International  Kxhibition 

eif    r.M.'S.       This    likewise    is    a    tiii-wli<(l(  r, 

1   ti-(l.      witli      insiele-     c\linel(rs. 

lMp.iirc  lire  beix,  and  Hobinson     I*"^  ''^'"' 

Sam  Fay. 

sii|)eriieat(  r.         I  h  e       cylinders 

are'  '.Mi  inches  in  diaineter  1)V  'JO 
inehes  stre>ke'.  The'  boiler  barrel  is 
IT  feet  ;(  inehes  in  le  nu'tli  by  .">  feet 
t'.  inches  in  iliameter.  The-  total  iieatini; 
surface-  is  '.'.,S10«8  sepiarc  feet,  made 
np  as  feilleiws  :  tubes,  'J.'.'IOKK  sepiarc 
feet  ;  (ire -box.  107  sejiiarc  fee  t  :  siiper- 
heater.  l.'JO  sepiare  feet.  Tlie  f,'ratc  area 
is   'JO   sepiarc   feet. 

The-  coupled  driving  wheels  arc  of  Kl 
inehes  and  the'  beipic  wheels  of  -t'J  inclies 
diameter  respectively.  In  workin;;  order 
the  weietht  eif  the  ciie.inc  and  tender  is  TJ'i 
tons.  Tills  iai'tze  and  powerful  locomotive 
iias  Ixeii  desierncd  especially  for  iuindlinij 
tlic  luaviest  express  trains  over  tlie  scvire 
{.'radie  iits  of  tiie  (Jreat  Central  Railway 
m  tlie  Miellaiids.  Its  neat  symmetrical 
appearance  contrasts  vividly  with  the 
flaunt  skeleton-like  engines  peculiar  to 
America. 

Thus  it  w  ill  be  seen  tliat.  although  Kritish 
railways  have  not  geiiie  to  the  limits  of  the 
i!iammotli  locomotive  .'ide)pt((l  in 
Continental  Kiiropc  and  tiie  New  British 
We)rl(l,  a  steady  fe)rward  move-  njcnts 
nient  is  bein^  maintained  npoii 
gradual  lines.  Indoubtcdlv  during  the 
ne'vt  few  years  this  tendency  will  become 
more'  marked,  seeing  tliat  Hritisli  rolling 
stock  is  gr  Aing  lieavier.  wiiile-  lemger 
trains  are  being  l)reiught  into  veigue. 
This  develeipmcnt  applies  not  onlv  to 
leing-distancc  express  passenger  movement, 
but  also  to  the  luuidling  of  the  goods 
trallie,  owing  to  the  growing  appre- 
ciation of  the'  higli-capacity  goods"  wagon. 
A  few  years  at'e)  the  S-  and  10-ton  truck 
reigne  el  supreinc.  but  the  l,")-  and  'JO-ton 
viliiele  s  are'  be  iiig  adopted  more  exti'U- 
sively,  especially  fe)r  leiiig  distance  hauls 
and   for   tlie  transportation   of   minerals. 
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The  Mastery  of  the  Glaciers 

A     IIGHT    WITH     NATURK     IN     THK     VVIl.US     OF     ALASKA 

IlKN    in  Isr.T,  thrr.Mtr.lSt.it.s  liavint'    yuUUA    uvn     t.TJ.cco.OCO.    ..M-Hy 

han.ird  .,xrr,n,M    In   ll„.   lun.  m    .u'olc!.    ;uul    lialhrr,  ,1    hy    tl„-   .■nnL.t    .,f 

of     ill.UO.lKMl     in     l!u^-ia.     in  |ir(icc^s,s. 

,-,  turn  fur  Ihr   half  inillmn  odd  Alaska  is   an   rimn.H.us   trrasu.v  un.niul 

s,|naiv  mil.s  of  tourriiiL'  .noun-  Imt   no  i,l,a  .,f   its   ii.-Ihs   uas  ^ainrd   nntil 

t:,ins      and      va«nni._'      vail,  vs  thr     Klondike     «as     ovrr  run     uilli     -'Id- 

known    as    Alaska,    tlirn-    xvrr,.  s,,  k,  rs.      Hardy.     loi„  li.a.U.I     piosp.rtors 

,,i;7dv    of    rnli.s    «l,o     .Toakrd     tliat      llir  inaintamr.l    that    tlir    miiH  ral    linds    m    llu- 

i,,,„.;n,     xvas     a     .mod      ...H-     for     liussia.  Vnkon    T.rntory    nnist     .■..ntinu..    thr.moj, 

,.„ra  l.a.l  on,.  f..r  ■•  In,-!..  San..-     T.,-.laV  1h,-    a.ijannt     .-..nntiv     io    Ih.-     u.st      and 

it  vv.Mil.i  !..■  nniM.ssihl,.  t.,  li.id  an  AnicacM..  |a-..,n|.tly    tli.y    start,,!    olf   to    s,.rat.-h    1  he 

„|„,    IS    n..t     Nv.l.ilv    .nthusiasti..    ov.r    th,-  n,..nntain  s.d.s  an,l  t,.  silt    t  !„■   b,  ,1s  ot  t  he 

fntnn    ,.f  that   far  n.,rth,rn  cmntrv.      Dnr-  riv,  .-s   an,l    st.vains.       Th.  ir     |M,s,.v,.an,v 

i„„   |1„.   fortv  tiv,-   v.ars   th,'  land   has  1„,  .i  an.l     t.n.rrity     u.r,'    n-wanl.-l.      Hi.y     .<- 

nn.l.r    IIh'    Stars   an.l    Strip,  s.    nllh..noh    ,t  t  urn.  ,1  to  .•ivMisation  with  u h.-fnl  st,.r„  s 

ha.    l„,n    pra,.ti,.,llv    a    .•l..s,.,|    Look,    ov.r  : ,.t    th.-    i.it.st     Kl.lonulo,    an.l    .hiuh,.! 

170  .MH)   -MO   IvAVv   iM.n    tak...   -ait   of   it    n.  th.ir    pictu.vs    with    .■oiiv,n,an-    sprain,  ns 
,,f  furs.  hsh.  an.l  minerals,  in  i„.i.it      ,.f   •■..al.   ropp..-.    .an.l    -..I.I.    uhi.-h    u.iv    m 

nl>iiiulMii,.,..      'I'h.ri'  was  ,inl\-  on.'  diili(ailt\  : 


the  f.irni 
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the  richly  \\<i'c  hii.iriliil  up  iii  tin  iiili  iii  ■f,  urcii^iuii  In  n  |i(  iil  i>l  llini-  a^Miuitd  Mipi  riur 
tu      {Hiiilralc     wiiicii     (l>  iiLindi  i|      iiiiIiiiiili       kimw  Ii  liijc. 

|iiliincc.     Lrriiii     ill  tiirnin:il  loll,     ami     lianl  ll     ^^a^    no    i  a^y    niiiiii.r    (i\(  i-    ||ir    N'aMc /. 

IuiIiiil;  ii\rv  III!'  riiuinitaiiHiii-.  i\nv  iiinniiii.'  (ilaciri.  'I'lir  ii\ri-  nl  n-r  is  li>iii  ami  n\i  ii 
alo;i^<    the   roast   lllir.  liy    lilK   and    cliasnis    ni    all   (Iniclions.    and 

'I'lic  cir-ciilal  loll  <il'  llic  stniics  cnnci  rnniL;  Hn'  liail  wonnd  in  aficl  cnl  anion;;  llicsc 
lliisr  "■  si  rikcs  "  pM'ri|iilalrd  a  noilliuaiil  (!■  at  li  I  laps  ni  I  lie  rnosi  In  wildriinii  nianrirr. 
rnsli  IVoni  llio  I'rntcl  States. 
Alt  lioiinh  only  a  yi  ar  pn  \  ionsly 
till'  imuiii  ritoiis  slampi  li-  |o 
till'  Kloiidikr  liad  lii'i  n  niadi  . 
\\illi  lis  liarrowim.'  and  ilisiiial 
roiiml  of  liardsliip,  piiil,  pri\a- 
I  loll,  and  disaslrr  in  llir  s||iiuu|r 
over  till'  (  lillkool  I'ass.  thr 
.Maskaii  pioiuv  in  wire  not  to 
1)1-  tiinird  from  Ihrir  piirpo-r. 
Tiny  \vir<'  camr  to  nil  lirh. 
ami  (|iiickly.  too.  Diiriiit,'  the 
inoiitlis  (if  KchniaiA'.  .Marrli  and 
April,  ISliS.  it  is  staled  that 
.'!. 1)1)1)  nirii  landed  at  the 
obscure  port  of  \"al(le/,  lioiind 
for  the  interior.  It  was  a 
terrible  heart-  and  back-break- 
ini;  jonriuy  over  the  ever- 
upward  zi^r-zajjirhii.'  trail  across 
the  ice  of  the  \'alilez  (■lacier  to 
an  altitude  of  l.soi)  feet.  .Many 
of  these  i^'olil-fe\  er-strickcli  fooK 
never     had     seen    a     ckacier     in 

their  life  until  they  caiiLiht  sioht  of  those  Time  after  lime  a  iiicamleiinL;  tramp  of 
of  .\laska,  which  are  the  largest  known  to  three  oi-  four  miles  was  nipiired  to  make 
ci\  ilisation,  and  then   tliiy  were  staLiiicrcd.      an     advance    of    one     mile.     The     nmisii.il 

Hut  they  Were  so  intoxicated  with  buoy-  s|)ectacle  \\as  to  be  seen  of  villages  of  tents 
ant  (iithusiasm  that  they  never  paused  to  pitched  at  inleiv.ils  on  the  ulacicr  where 
rellect  upon  the  |)rospect.  The\'  bad  sleds  •"!()()  or  more  men  were  in  eviileiice.  The 
on  which  they  stowed  their  oiillits.  .and  secthiiiix  mass  of  impatient  laimanitv  made 
which  they  considi'rcd  aile(|uatc  to  over-  the  distance  between  two  camps  a  dailv 
come  I  lie  obstacle.  \\'h(  n  the  "old  lio\s,'"  iiislalment  of  the  ionrnew 
alrcaily    in    occupation,    tolil    the    '"  tender-  The     blimliiii.'     snowstorms,     ualcs     and 

tcvt  that  they  must  carry  ropes.  Hrewood  raw  fous  contributed  to  the  miseries  and 
or  oilstoMs,  ami  other  necessaries  ilh  (lillicullies  of  those  on  the  miish.  .V 
which  to  cook  tluir  hiod  and  to  ol)tain  bli/./.ard  lasliiiir  i-jo  hours  on  end  is  bv  no 
their  water  by  nnltiiii;  tin  snow  or  ice  means  imcommou  in  lluse  l,itiludi-s,  while 
when  camped  on  the  j^dacicr,  the  new  the  fre(iui  nt  avalanches,  rallliui:  'lowii 
arrivals  lauuhcd  dirislxcly.  Hut  those  wiio  tlic  slopes,  mixed  tents,  mi  n.  horses,  ami 
,ll^.-,.,,-.,,.,i..,i    ti,.,    I, 1 1,  :,.. 


ROUTE     MAH     Oh     TH1-:     COCHKR     RIVI.K     AND     NORTH 
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UAii.WAY   \V()M)i:ks  ()1-   nil    woui  n 

|1„.    l,nllM„l     ,llnt,„n:,l,on    ..I     tin     ,l,,^     u.i.  n.nri,   a-    ih.    (  hilni.i    \in,y   ,h.lrl,-l    li.s   on 

,,,,|„„.,|,|,.  ,„„■,    IIm    m,..u    ".I.   -..II,. t  lli.^    .a-l     M.I.      ..I     t ".niii;     - ^'^"ri 

.,,,,1     ,,,..>!     Ir,.,.l,.  r..n.    :>ii.i     lii.      ..--iv      ..I  lan-,       uln.l,     vuu.      |.:M,.II.I      I-.     :ii..l      I."'- 

MP.u   1,1 u.i.    ,n. .I..-.. I.      A. ■.-'!-  tlu     .■,,:, -Iln,,..         M,,n„N,r.    num.     I..    Hh' 

ji,,,|,       ||„ |,|s,,k,  r.      M,i-,,l      l,.iuai,l  imi u-    -|.nr-    rnniiiii'j     ln,iii    tin-    .jr.,'! 

.limn',.    Il„>    iiiJ.t     nn,|,r    tli.     -..II    J.at.i   .'I  IkhIsIm,,,,.    L.    Hi.'    h..1.,  -   ..L.-.    "h.iv    Ih,  v 

,|„    \,,,||„r,,  1  P.liU.  «l..n  II,.   Ili.riiH.ni.l.i-  l.niikoll    ■,  ,i|,il.,ii.   .Iill-.    lli.     nalural 

,|,,,|,|„,|    I,,  ,N   |,,u,.-l    ,l.uK    na.hnu.  I.hmIiI  ,.  -  L  ,i   liaiull,.,^  v , --.,  U.  n.r.  lal  i.,n-l„|. 

\Vt   all   11, K  u.ainii:  .,1  -in.  «   ai,.l  i„ii-.  !,■  t..   Hi.     i.'hI.     .'I    H-.     In.,     n.!"   H'.    ml.ri.T. 

„a.     II.     van,.      Th.'     |.l,i.'k     an,!     rn.l,naii.'-  aivv.iA    I.  u    a,,.llar   lu  I  u ,  ,  n.      Th.nu^is 

,,|    1|„.    |,r,,-|>,,l..r-   u.i.ina-  .mlv     ,,n.'     |...int      uli.  .v     II,.-     Sanil      I'.lia- 

Th,-  Climate       ,,,,,,,1    |,^-    ,1,,,    ,,|a,i,i-:     ilna|>  ami    (■|i,|..:ai-li    M..nntain-    cmlil    I'.'    pHir..! 

Triumphant.       ,  ^.^^__^|,,,^-,,        „^,;        „„|,.,-il,l,'.  .  v „,„-allv  :    I  hat    u  a-    t  Ik-   .^..P'.-  t  limiiLili 

Ca-tl.-   in   til.-  a,r   u.n-  -hal  1.  r.  .1.    a„.l   tli.-  u  liuli  1 1,.-  I  n H i- I  ..pp.r  lin  ,  H.nm.-s 

..,-,at.i-   nun, I.,  I-   ..I    tl,.-   i,,.ii    In  kk..;    pal,,-  ;in.l  -.-nni,-  t.i  II,.    -.a.      It    i-  r,.it   a  nv,  r  : 

Inllv    an,l    u.aiiK     La.k    I..    Val.i. /.      Tli..-.-  H     I-    mi,  r.  Iv    a     iHadLmt:    .-u-h    ,,l     uat.r. 

,,|,„    ,,,,,1,1    ,.,||-,,,,l     ,1     |,a,.l     l..r    -l.ai,,-l,ip  l.iainniL'    tlin.ui^li    canvoii-.    an.l    uan.l.i-in- 

lMitl,-lia.-k  t.iS.-altl.-:    i.|l'.r-l.--l..iliiiiat,-  ainil,— ly     over     iow-lyni-      nook-     m     Hr- 

t-itli,  r   -t.,l.-   ol-  \voi-k,-il   III.  n-  pa-aizr  -ontli-  n iitani-. 

uar.l-.      A    f.w    ol    tl„-    l,.,p,|,-lv    -lraii.l.-(l  Tli,    -.  I.  i-l  i..n  ..t   t  li,-  ti,i,-\vat<-r  1,-rnmnis 

Inio.rcl     l),liin,l     to     IouimI     tin-     town     of  ua-   tli.-    In-t    <pi.--ti.in.    aii.i    tin-   -yndiciit,- 

t.ipp.r  Cntn.   onlv   to    In-   rava-.d    liy   all  ,  \p.  |-i,n.-.-(l    a    li\.lv    limit    and 

,„,ll,l-,-ak   of   -curvy   ulii.-ii   .l<.-iinatc(l   tlRir  ,li-niaMii-    nliuli-    in    tlii-    .-on-      ff^'^^''" 

,._,,, 1^^  nicti.Mi.    Iiicaii-i-    til.-   <li-roviry      Terminus. 

.\.  lew  of  tin-  hanlv  -pirit-  who  i--capt-(l  of  a  -nitalil,-  liarl)..iir  prov.,!  as 

tlR-  atta(-k-  of  ,ii-ra-r  tll.-.l  tlR-ir  hu-k  olRT  ,  In-iv.-   a-   tl„-    w  illo'-t  li,-wi-p.      .\-   Val.i,-/. 

,,,,,1-r     aft.r     til,-      wnit.i-      ha. I  ha.i   coin,     mto   -,„li    pr,>niiii,  iic-    with    tin- 

Discovery        |,,,.s,-,l,    ami    t.i    tliiir    .lanntl—  ,_,,,|,|    ni-h   ,,f   '•.ts.    tli,-   iiii;ili.  .  r-   thoiii^hl    it 

ol  Cppcr.  ^,^'^^^_,.^^',  ,1^^,  .,„ak.-iiiiit.'  of  w,„il,i  1m-  an  i.l.  al  -ilnat  i,.n  for  t  Iri.'  pur- 
.Ma-ka  n-ally  i-  <iii.-.  .V  c'pp,  r  ''til  wa-  po-.-.  A  lai-i:,  -uni  of  iiiomy  wa- .-\p<-n<l.-.l 
't,„iii.l  al.,ii-  th.-  Ch,l,i,:i  lii\>i-.  ill.. I  th.-  Ill  n,,pi-oviii,.'  tli,-  poll,  w  li,  n  -u.l.l.  nly  it 
l-u-hn.—  of  th.-  .,r.-  wa-  -.,  t.inptii,;:  that  wa-  ann.,111,1-.  il  that  tl„-  t^ra.l.-  fi-.>iii  that 
.jt  ja-t  th.-  11,1. r,-t  ..f  Inian.-iii--  li.,-a,,,,-  |.,„iit  tl,roii-ii  th,-  moiintaiii-  w,,iil,l  h,- 
awak.n..!.  A  -mall  L:r,.,ip  ^^;l-  lonn.-.l  t,.  t,,.,  Ii.avv.  A.-.-,  mliniilv  Val.l,/  wa-  al.a.i- 
w..i-kth.-,    1-,-om,-.-.  mi,i    III, 1-  III,     op,iimi:       il.Hi.-il.      Th,  11    it     wa-    , I., 1,1,, I    t,.    -rrur,-    a 

np  of  Ala-ka   h. -.-m   in   tni,-  ,ai-i„-t.  a-  th.-      p..mt    at    th.-    1 ,tl,    of    tl„-   Cpp.-r    liiv.  r 

,„-,,MM.,'i  ol  hi.iliti.-  t..  -am  tl,.-  i,,il„ial  it-,  II.  an,l  a-  K.ilalla.  on  th,-  -,,i,tli  -i.h- 
,i,.tn,-t   wa-  th,-  lir-t  ,-,,n-i,i,  .at ,.  .n.  ,.l    Hi.     .-tnai-v.    ,.lhi-..i    ,  a  .  r  v    m.ln,-,  m,  nt. 

\n    oi-.iam-ati.,ii.    th.     Katalla    C  ,11-f  ni.-       hai  hoiii-  iHiil.liiiii      op,  m 1-      «.iv      ''"m- 

|„in  Conipaiiv.  w.i-  I, ,1,11,. I  hv  Hi.  ainan.-.-  ni,„,-,.l  th- n-.  A  1,1,  aku  at,  r  wa-  thrown 
,,|  M,-!--.  .1.  f.  M..|--aii  ,111.1  ll„-  (.n-t;,n-  onl  I,'  ,ii,l.-,-  ;i  Imi;.-  al.a  ,.f  wat,.-  m 
|„  ,„,s  uh.i  .-.inli-ol  th.  -,,i.  Itmn  111. ill-try  .)f  whi.-li  -lap-  im-ht  iinl,.;i<l  mirI  loa,l.  Wh,-.. 
th.    Iiiil..i  Stat.-.  t.Mvm.pl.t.u  rmlwav  int..      fJOll.iMKI   ha. I    I"  .  n   .-Np.-n.!,-.!    it    wa-   h.iilRl 

,1„.   ,,,t,n,.i-  I   t,.  hmmi  a    p,.it   up,  11   th,'      n, -ihh-    I"   -',-,,1,    a    -nllui,  nt    .i.pth   of 

,.,,,.1  It  wa-  ,-,,-o"ni-,-.i  that  Ih,-  hTLimu  ":it,r.  whil,-  .-,..,, pi,  I.  prol.  .t  1011  cmUl  not 
,,f  th,-  .-.-iitial  .■..imiiiini.-ali.ii;  hnk  w.,Pl,i  1"-  -.<-.ir..l  a^mn-t  tl,.-  h.avy  -torn,-  ,-x- 
l,n.tl,-u,lh-,-ai-,liii,^  ,lini,-iilti,-nn,l  wonhl       p,,i,n,-,-.i     alon..     thi-     .-oa-t-lm,-.      In.l.,-.!. 

J  ,  .  ;  .       , !  !  l,.._.^..j..  V.tMi  the 

fo-t    an    ,  I,, .1111011-   ainouiil    oi    i,,..n._\.    .11,1--       <'i.'-     I.  i.'.j"  ■'•     j^.a;.;-:    -■;-:    :;.:••••. 
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«,.ilss    :.lr,  ;i.l\     .-nhiiilrl,  ,|.    :ii„l    ui    l:i(r    ,.f  ..s(,  iitatiMiisK     l|.,\     r.ui    iip    ..n.l    .ln«n    IIm- 

til.    .Ill .il   uA.\-    K.it.ilhi    -h.ir,.l    IIh'   ^a I  M|,|„  r  .ni.i  I  imina    Kiv.  v..   an. I   ,Iim,,n,  i,.l 

fil,,     I,    \',il,|,/.  ni.t    I'liU    IIm    .a-^i.-l    all. I   ilHa|ii-l.    IhiI    al-i> 

\     II, ,1,1     ,1, ,1-1. .11     It..u.jIiI     III.      l.ihiMial  111.'    niil\     |,ra.ll.'ai.    |... all. .11    (..fa    lailuilV, 

,„i    III,     ii..rlli.iii    s„|,.   ,.t    th.     (,.|.|..  1     Iti^.r  as    xull    as    all    i.l.  al    l.rniiiiiis    ..ii    III.-    -a- 

cliuiiy.     ■ili.i     h.l.      111.      Am.  man     inl.i.sK  l...ai.l    uilli    |.l.ii'\    ..I    .l.-p    vvat.l'.    al     l-.vak 

n.-.n..!     a    slalllin.i     .li.  ,  k.    «  lii.li     al     II,.-  \  illai;.  .    n.  ai-   '      :i..\a.       Tl,.-    Kalalla    (  oll- 


TIU       KOAll     TMKOUGli     Till.     DISMAL     TUNDRA     OR     MUSKKO. 

tinii-  a|>|)(-ar(-(l  tn  In-  iiK.ri-  iiis.i|i.  I'alilr  than      striicli.>ii    (iiMijiany    llnaily   seized   C'lmloVii 
til,-  li.,stilil\   i.f  Natun.      Willi.    111.-  Katalla       l..i-  I  li.  ir  t.  iiiiiiiii--.  aii.l   it    prcved  suitai)le; 


{  iiiistnieliiiii  ('iiin|.aii> 's  cniiiii..  r--  liail  bi  i  ii 


lut     hIii  11    111.  \     I  mi.  a\i>ii|-i(l     111     run     up 


se..iiriliL'     tlu-     cDaslliii..     aini     pr..laiii:     Hi.-  Hn-    (  .>|.|ier     iiiv.r    Hi'V    f..iiii(l    t  lie  inselves 

inniintaiiis   Inr  IIh-  eaM.-t    r..iit.    I..r  a   lail-  l.alk..!   l.>    tli.-   ii\al    Hnlisli    ml.  i.-sts. 

ua>.    Hiiti-li    .  III.  i-|.iiM-    lia.l    U..I1.      A    rail-  Wii.ii    Hi.-   Ann  iieaiis   i.aliM.i   tin-  siliia- 

nav    hull. i.l-.    Ml-.    \V.    .1.    1I..11.  \.    ami    Mr.  Ii..ii    -.v.ii    mil.  s    ..f    Ini,-    w .  I'e    limit,    aiul 

K.    (.     Ilaukiiis.    all    .  \|i.  11.  lie.  .1    i  mjiiner.  Ili.ii-   uas   .v.  TV    iii.lieali..ii   thai    l..il    would 

uilli    Hiilish    liiiaiieial    haekiiiif.    ha. I   earned  mil     (.as.-     until     the     H..iiaii/a     Mine     was 

tlir..nt;li     tin-    Wliil,-    Pass     liaiiuay     in    tin-  i;aili.  .1.     Til.    l!l  .1  isli  ..w  ners  w,  |-,-  |.rniii|il(-d 

lac-  ..I'   In  111.  11.1. .lis  ...Lis.   .111.1   iia.i   i.ariiiil  I.,    push    ali.a.l    willi    tii.ii-    w.,|-k.    h.causc 

f,-.,iii    hitter    lAp.-i-i. -nee    jusl     ^^ilat     laiiuav  t  in  \    km  w  ..lily  t. .. .  w .  11  I  hat    if  I  la    Aim  ri- 

e..ns|i-iieti..li    tiin.ULli    siieh    li..-i\>     e..imliy  can     s\n,li,-at.      w .  i'.      .i.l.i-iiim..l     t..     ..wu 

(iilaii.d.      Wluii    til.-    iiiii-    t.>    till-    Ki..ii.lik.-  tli.ir..wii   railway   I..  111.-  mines      will,  tlicy 

Avase.,iiip!i-t.-.i.  til,- hull. ler  ami  til.- eiiyim.r.  w.iiiid    iiave    to    hii>    out    tiios.-    alr.a.ly    m 

support.  (1    hv    til.-    saiiK-    liiianeiai    int.  r.  sis,  p..ssi-ssioii.      It    st.-im.l  as   if  the  Aim  rieaiis 

liaviiiii-    luar.l    of    tin     M..i-n-,-iii-(.ii!.^'eiili.  iiii  «.ri-    .iooimil    to    he   <iutwitt<-d    hy    Hntisli 

int.  nil. .lis  111  .Maska.  .piiiliv    inov.-d  north-  shrewdiies,  and  (iiterprise.  as  tliey  had  h<-<-ii 


>l.  II...  W'l.il..  l>...^  li.ili 


nil    \i\siiu^    ()i    nil.;  (;i.\(:ii;i<s  22$ 

A        li'llll        \\.'l^       I'llllll  l-.^!!.!,  ..        Il I        '\  I       '  Iv       ,     ■  ,,  I  |l  l>  M 

'  '      '^■"  ' ^    '^ ivil.l.     Ilii      ilri|l;ih/.l    AIllli 

•    ll'l'   '"I"   'I      I""      llllriK  'rii,        MolLMII    t.ll.J  K     villi. ,1,, I, 

S^'"'"""      '■"mIhIM        .HT,    |,|,,|       III,  ||„M|.,I,|,  -n.is      |,,,h«.|\        lllll,      ll.l.Hl^.ll      .,,1 1       llir 

""'  """"'  '"  '"'^   ■■"'   'I"    H"li-I'  nil,  I.  St..  „,|,|,  ,1.  ,,„,.|   .M"llirii.'c..uiih->   il   i>  |„,.mI,|,. 

^    '''   ''    "■'"    '  ll"l"l-    III.     I. ill,  I     -,,iiiiiiu    .1  I,.    iiiiaLiiti,,      Imlmldiiiir   ,Mii\,,|,s.    llii,,i|o|, 


1 


;  ,||(tUiUW»''*"""^ 


IIUIIDING     Till.     (,R1-.AT     STUl.      BHll.CK     ACROSS     THK     COPPRR     RIVIK. 

Oi...   „t   -he   m„M   expi-i.su.-   b,ul;;r,   ,„    Ame.ic.     In   the  rhotoKrnph   waler   ,s  seen   l!owin„'   ovtr    the 

ice  cl   ihe   Iru/en    iivir   .illfr    .i    MiiKien   Ih.iw. 

^•"'-''''''  ''"'''  '"  ""■  Am,  liiMii  iiiiihrljkii.-.      uliiii,  III,   ;v;,|,  I-  III, 111,1,  r.  .,ix,.|n,  |v.  .In  trli, 
Mr.    Il.iukihs    u;i,    ,,,,,,1,.    M,.,    ,„vM,l,iit    ,,|      ,,r    vu.ini,,.     |,„,    ,.(    J.i, ,,,..' uiii,,.) ,| 

""■      '^■■''■■'li'      ^-IMIMIIX.       Ullll,-      ;|       l„xv       Mil,-         .illuMnni.       ;|,„l        ll„„ml;,lll        -. ,M,rs       U,IV 

^"''"■'      '"'""■"■      III'      (o|>|Mr     li,x,|-     :,,i,|       ,,„.,, Ill, I,  n, I    ,,,    |,,,,,.       v,     |,|, ,,.,,,    ||„,    ,,,,|,, 

Noill.  \V,.l,iii    It.iilu.ix.  „.,.   ,.|,.il,,|.    uill I     „|,     |„      \,,|,,,,.     „,,,,     ,,,■     ||„,     ,,,„",,, 

Mr.   Il.iuknis  ,,.,  o,,„,,i|   „,;i„.i^,r  .,ii,|  ,|,„  |      ,.||.|r;i,.t,  ,-.   ,,,i,l   Hi,.  ,  ni^in,,  is   urr,    i„it   :,l,i.. 

'"-"""'■    "'"''     '*■'■•    " .^    "^'•'    -'^'"    11"       '-  •-•'    llin.iit:!,   uill,    lli.ir   i,:,rr,,u    .li,  h    ,„, 

"•"''■^"■'    '"   '""'■'    ""■   ""••  "in.li    tl„.    iii.l.iK    .„v    l.n,l    r,,r    1,  s.    U.,,, 


Till-    i-ail«.i\     iv    ,,i    sl.iiiii.ird 


:i<li^r.     :,ua        t.-.d.OdO    !■    r   mil,.      M v   li;i,|    I,,   l,r   |M„ir,,l 


^'""'  "    '"'""'^  ""■  1""^'"    '"    l^""l   luriiiiiii;  out    ;il    li„.    ,,,,.    ,,|     u.-..(;0(.   |„r    milr    for 

""■     '""■"'""     -'"'<■-     I"    tl,r    (,,|>|„r     l!;x,r  •.'.-,     „i,h  s.    uli,„.    aiiolhrr    Mr,,,,,,     .-ivir,,,..,! 

''''""■"•    l'"'l-   "I'  'il-   HMr  |iro|„r  al    ■■■!„^r  fjiMMIO     |„r    mil,.      Tlioii.amis    ol'    |,„i,ii,ls 

'"'"'•     ""■     "•'•"•"I'.v     l„,„ur     ||i,,„.,l     l,,r      litrrallv    vamslu,!    ,„    s k,-.    I„rai,sr    liun- 

\IU\      mills      lo     (    l,lllli:i  '1'!,,!!      ,1      SU!!,..-.      !o  .■!i-;-.l-     ;;:      {..:..      ..f     ..:...:       !      ^      .     . 

""■    '■^'^'-    '"    '""""    ""■    <'"""^'    lii^'i     ^'^  lilast     till-    iK.rrow    nmslway  \hn,'u.|','''tlu- 


I 
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l,,,i,|    i,.,U..fllM    II, t.Mi,   l.nii.i...      lu.h  «in!T.  vvli' r.    1 1..    smmu  ,t..n,,,  f...'.   f,,,-  ,la\  s 

M.liiil  l.lasis  ■.(  I.-,  anil  ■-'m  I..i..  ..I  ■  v|.l.-iv.  mil I  ci  ;i~niL'.  ah, I  »l,.  i.    lln    uii„l  rn^l,.  s 

u,i,     ,iuit.-   r...nin,..i.    .iihl    »l„h    "-ik    ^^i-  ^^I'li    -ml'   mIi-iI^    ■'.    !•■    Ih  ,,l    ll,n.iii.'li    Hi.- 

„,    |„1|    SUM,..'    .,1    IIh     I t    ul„l,     III.     .J   .11,-  lliii'k-t    rl,.ll„„..'    .,.    ,f    il     U,l.     .,I,K     l,,Usllh, 

u.,-,  |,,,i.|.  ~l    .,11.1  1,1  :,\  H  >l,  ai,  .iiiii\   "I   •■■■'"••'  S, an. Ill,:, Mails    U'l'     tin     m-'i    -t    mtn'- 

„„,,    I, .,,,,. 1   .i,,|.|..Mi,.  III.    iliiMiiJ    III.  H    ".i\  alK     liM-.l    I.,    II,.     lask;     lli.  v    ai,     ;,.,l„„..- 

1,1 ,  ssU    |.„u.,,,l    v., 1. 1    I A    v.iiil.  ti-'l  '"'III-   .ililii'l'.   .mil   an    I... Ml   ui.ik.rs 

In    |,|,,lliiiu'    till     Inn  .    Il    ".I-    ilii  I'li'l    In  I"    I'"  '- 
k,.  |,  II,-    .,'ra,lni,N  ,|..uii  as  l.ii    as   ,,..-,,1,1..  Tli.       iniisk.  ^.^    nr  I".-  laml.  u  ,,s  ,  v;,s|„  r- 

'riii,      V,,,,      .,      I,,n.l.,l.|.       |ii.i  .ilini.'.       In  Willi,  r.  Ill,, |.  I    Hi,    u.,i,,|    ,,|    l\,i,n 

rhi' t^ui-<lii>n  J    I,, I,   ,|||||,.||||   t..   Ii,llil    in  li.isl.il   l„,-,.i,,,  s   :is   M.lnia     a 

"'^""^■^-  :,     l,,n,l     ul„,,      III,      f..li I  ,-..,kt„a,l,|,ll,i.f-lii.   •-•"liil:       1".",';,.^,^.^.. 

X.ilniv    li.,\,     ,.,iii.il    Mill    Hull     "'.ik    in    a  m     niiiin,  r.  .  .vviii^'  In  1 1"    pnui  i        |.r,)liU-m. 

,,..,,1.      Ii.,|,ii       ,1,1      n,.,nn.i,         Il       n,| I  "I    II"      ■'i".    i'    '-    I  ian~l..i  nn  .1 

„„,n,v:       .1      11,1^      U.I.       I..illi...i L'      III.  ml,,  ,1   l,an   s,|    |.ll^,    ul,i,|,.  alll„.,i.jl,   ll    uill 

,.„l,,n',,i-    ,1,111.1    II.     Iiiisl,,|    I,,    a,l,i,  vr    III.  sn|,|.nrl    tl„     u.ij.l    nl   a    man.  sinks   ,|,,un 

,1,.",,,,!    ,11,1.      Kill    III.     M'"-'i f    '■"'■^■'  aiixlliniL'  liiaM.  1.      lln-.    |iilis«,r,    ,lii\,ii 

t,,,,  «.,,  nnl  s,,U,,|  s,,  ,  ,s,|v.  Tl,,  ii\,r  ml,,  llns  |.l.isli,-  mass,  :,,„!  Hi,  s|,;„-,s  I,, 
Iv.isis  :,n,|  Inins  :,ma/inL;l\!  ami  :,s  11,.-  Ivu.nHi,  I,  l'-.  "Imli  "'"  In  I''  I'-'Hiir 
r,„il,'  li.nl  I,,  Inlli,"  Hii  «al,I».i\.  Ilii  uiHi  ,n,ss  |,i,c,s.  u ,  iv  l,,.nl,cl  «  llli  -l,.m- 
,,,^,,1,1  r  «as  n.,t  :;iMn  mnrli  -i-..|,.  I,.  1,1., si,, I  ,Mit  nl  ll„  n.,k  ,  lilting.-.  Inilnn- 
sf,~,ia|ilin  mil  ll„s.  s|,,,r|,  l„mls  nnl,  ss  al,l\.  r-  .M.iska  Ihis  I, nulla  is  nnl  al>U- 
1„     ,nil,,iik.,l    ii|,i.n   a    uli,,l,s.,|,      mmmlam-      In   Hiau  nnl    , nlir.lv   ;    Hi.     Ii.  al    nf   lli.    s,,i, 

ninvmi:    ,am|,:,iai..  '■^'""nl    |,.  11.  Hal,     I,,   ;,    ,l.|ill,    nl H,al, 

Til,-     l.,li,.iir     ,|ii.sli,,n     u;,s      |,.ri,I.Am..'.       1"     In  I     m'     -',.      Tl,,-     nsnll      is     Hial     tin- 

M.ii    iHTiisI,,,,!.,!    I,,    h.avv    mnimlam  rail        l,..llnninl    H„     I".-    is,l,iiiall\     fm/.i  n,    s,, 

u.,v   l,ml  Ima   u.r.    .Iilli,,ill    I,,      Hi.il   Hi''  jnli -•  "Inn  iln^  n  linuiiuanls   In  a 

Labour  olilani.        Dnun    ni    lln-    W , -I         fnni    n"  s,,   l„l,,u    Hi,-   I'n.sl    uv.nk   s,rii|-,.l   a 

Difficulties.  ,  I  1     1  I 

I  rn    M.ili  s    iail«.i>     I  \|iansi,.n       liriii    Iml.l. 

w.is    ,A,.,,,|iii;^lv    arlis,.    ami    lln     ,l,ni.,n.l  Vlnli     Hii      Al.iskaii    siimim  r    is    ,l,li-l,t- 

r,,r  u.,ikm.n^v:is  s.,  k.  ,  n  ami  u.ll  pal, I  Ink  "iHi  Hi'  ti  in|ii  lat  iin  li,,\,inm  ahniit 
H,;,l  l;,l„.iir  "as  mit  cnmiMll.,!  I.,  -■'  'H  "'  Hi"  -limli'  ami  H"  -"H 
n.,Hl,uar.ls  In  s,,il.  r  virtmil  in,|.ns.,nim  nl.  ■sli'miiu'  f.,r  n,;,,l\  tu.nlv  ,iiil  nf  '[^'j^^^^^.j^ 
H,,  .Xi.lir  lil.isls.  |.,u  t.  iii|i.  laliin  .  ami  Hi.  t  u.  nl  \  fmir  lumrs.  it  Imn--  ^tourne. 
,,tli,T  |i,  i-ils  Inr  a  I.  w  .L.llais  |„  I-  ila\.  'I'll.-  lis  nun  |„ciiliar  ,lis,-nn,lnils. 
<.nnh-actnr.  as  li.-  ^^.|s  u,,ikni.j  n|,nn  a  'I'll,  lln-  :,r.-  an  iii,|,lar.il>l,  .  n, my.  Tlip 
Hnic  limit,  at  nm-  I  ■  .piii  i  .1    t.diMl  m.  -         miisk- a    li.nm     an    nlial     l,i.,,lini.'    i;i"'in(l 

His   appral    uas  alisu.i.,1    liv    a    liamllnl   nl       f..r      s,|„ll,     s,      ulnl,-      Hi,       Mil,-      lila,-k 

scorns  :  Til.  rii.'nnrs  of  Hi.  .•l,iiiat,  |,la> ,  ,1  ll\  ami  Hi,'  carilinii  hiia  an-  ,,|nally 
sad  liavnc  uilli:,!!  Inil  Hi.  ni.,-1  haul. nnl  \iriniis.  Tiny  i  ,in  nnl>  In-  ki  |it  al  a 
ami  lAprninri.l  Imins.  Many  In,  n.  all.  r  ili-tan.'.'  liy  ■■  sinmla,  s  •■  simnililiMna  tins 
a  hn.  1  ,  \p.ri.nn.-.  Ii.nl  In  .li.imlnii  tin  ir  nf  il.iinp  l.av,s  .miHiinj  (I. lis,'  el., mis  ,,f 
task  and  uliirii  tn  nmiT  cnnL'i  nial  clnms.  smnk.  l,iit  tins,'  ar.'  iniprantiral.lr  win  n 
rii.-  sniith,  rn  Knrnp.an  rac's.  allhnii'.di  fnr  n.iwvnii;.  .\  p.mi;,  nt.  nhaiiinmis  dn -.s- 
Hic  lnn,t  part  ,Nc,  11,  lit  iiavvns,  ,-,,ulil  lint  im.'  -  ll>  ijnp,- ■■  .applinl  In  Hir  f.icr  ami 
tnlcratn  a  cnuiitrv  uli.r,-  Hi,  rainfall  liamls  s.  lancs  r,  s|,itc  fr,iiii  tin  ir  attacks 
.,v-,.rM,r,.«  I'jit  inclus  i„r  aiinnni.   ulnrc  the      until    Hm   n,l,,iir    has    i\  apnratcl.    hut    this 


thcriunnictcr    sinks    tn    Oil' 


bcluw    /.cm    in      l>    an 


iiiiliflcnnt    laakcshift.       The    toilers 


I  III.    M  \sii;i<^    oi     I  III;   CI.  veil  Ks 
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iin)\  siiiiriil  ri  111  f  liy  1  iiia-in^,'  lliiir  li.  ;iiU 
III  liiM  l\  nil  -III  (I  llll|^ll||  ni  t^.  IT-.,  inlilini,' 
ll<  mMi  nil  ill  ^.ifi  ^,  \v|ii|i-  lliiir  ImiiiK  \m  ii 
(iK'iiM.I   III   l.uv  1.M1111II1  t>.       \t    ni^'lit    IhiA 

Wtrr  ciilllllrllril  til  sliijl  ill  III' >  r|l||lii  |,|iii>f 
Ml  I-.. 

Tlic  siiininrr   hiMUu'lit    ailil.il    pi  ill-    111   lln 

fi'llll    l.f    vliuvx.     |iM-k.    Mini     l.lllll     sllilis.  'rill 

Ii'  iv  111  a\  I'f  llf  si'ii  hii  11^ 
I  :inJ  Sluli'N.     Ill''     liia\y      lil.iiikil-.     i.f     mi'pV\ 

t  llal  ilul  lir  tlir  lliulllil  a  III  ti>|>^, 
iMiisiiit;    lai).'i-   iiiasMv,    tu   -liji.      (  (mi-im  t  111 

II llli'V    llr\lT     ■.|'i|i     lllllli     till  \     riarll 

III''  ill  |.lll^  l.f  llll-  iln,a<  s  \,rU,».  Till-  rock 
iii'l  I  iliil  ^llilis  Win-  ii|iiall\  fial-Miliir. 
Willi  a  rallli-  ami  a  inar.  as  if  a  i.'ii,'aiilii' 
ailllli  ly  iliH  I  Wiir  ill  |iiii|_'ri  s^.  |iul;i'  Imiil 
ill  Is,  liilliirks  of  liiuM.  (I,  llll,.  hiis.  anil 
"liat  ii'il  ciinir  i-ai<i  rint;  iIuvmi  IIic  slopis 
uitli  triiilii'  fiii-x.  sitting'  ii|i  luriiado  hkr 
vMiiiK  III  till  ir  train  ami  s|irrailini,'  il'striu'- 
timi  on  i\.r\  hainl.  'I'ln-  luavy  ..illint.' 
of  the  Minus  aisii  i-ontriliiiti  i|  In  the  Inr- 
liilji  lici'  iif  tlir  ri\  is  ami  ciriks.  tlir  Wall  IS 
of  uliii'li  rosr  ami  fill  siviral  fi  it  within 
a  fiw  lioiirs.  \\liiii  thr  (o|i|iir  .{Imt  is 
swillni  hy  tlicsc  cii'irnioiis  aililitiolis  of 
watiT.  it  nishis  alont;  \vitli  the  fury  of  a 
mill  race,  hiariiij.'  the  (.'aunt  stuiiips  of 
toucrini^'  tnts  on  its  hosoni.  an. I  carrxiiit; 
away  the  soft,  frialilc  parts  of  tlic  hanks 
with  the  f;nat(st  case,  only  to  pile  ii||  iii 
nnsiahtly  liiiinps.  riil^jcs,  ami  hanks  at  the 
(irita,  wlurc  tlic  river  straL't'l's  over  a 
wide  area.  Tlic  i  iicinct  rs,  tliirifon.  were 
coiiipcUid  to  lay  their  pathway  will  aluiM- 
the  liercely  seouinii,'  foree  of  the  rixcr. 
(Otherwise  IN   life  woiilil   have  heeii   hric  f. 

While  the  |)ath  of  the  railway  for  the  most 
part  lies  aloiitr  a  slu  If  hewn  anil  torn  out 
of  thi'  mouiilaiii  ll.inks,  which  tuinhle  into 
tJH'  rivir  almost  with  the  steepness  of  a 
plimih-linc,  its  advance  was  <iispufe(l  hy 
another  formidahle  natural  ohstacle  — 
fjlacicrs.  I'roni  tiic  i)an!;s  of  the  Copper 
Hiver  may  Ik-  seen  some  of  the  lartrest 
and   most   mafrnilicent   iietivc   ice   rivers   in 

*  I. „1    I  'V..-^         ~t        *l. <trl  1 

•.:!•-       v'.-::-.:.       i  •-•. •„•      \;i      i:;r'r      .ni;e:.       ;i:;;; 


(  liilds   (il.ieiirs      eonie   to  the   w.itir's  eili.'r 

lit  a  point    M)  nulls  djsl.int   from  t  orduvu, 

and    are    »\i.iii|i  rfiilK-    put  iin  scpie    and    iin- 

pr.  s-iM-      (  hiiils    (.1,1(11  r    in    pailnular    i- 

eMiliralliiii:.       It    rises    from    the    w.ilir    in    a 

solid  scinlill.iliiii.'  cliff  to  a  IniLdit   of  .'ilMI  ti> 

-■Kmi   feet,    while   fioiii   one  end    to   tin     other 

of   its  prismatic  fail     is   a   disl.imi    of   three 

mills.     Tlirou;.dioiit    the   luilmii.'   il,i\    din 

iiiL'  the  sniiiiner  IIm    '    calvnii,'"  of  ni  In  ri,'s 

Is  III   pri'LTiss,  and  tin    spiel, id,    is  Hi.ndir- 

fnl.    as    Hie    l.irijc   di  Lielnd    ni.issis    linnlile 

into  the  Hall  r  with  a  roar,  si  ndiii),'  iniim  use 

H.i\'s    rolliiit.'    a"ioss    the    iiMT    ami    liiit.'e 

eolnmns  of  spray   into   the  air.      lo  a\oiil 

tills  ohstacle  the  railw.iy  swing's  across  the 

rn  rr  over  a  liiit'e  lirnlt'c. 

.\l    one    point    all    unpreei  diiiti  d    piece 

of      raihv.iv      eiiL;iiii  1  liiii.'      has      In  m      ccin- 

siiinniatrd.       'I'lir      line      runs 

aloiiy   a   shilf    uhiili  ha.    In  1  n       ^  Railway 

<>n  a  (ilatiiT. 

cut     out     of     the    dead    end    of 

the  slaeiiaiit  Allen  (daeii  r,  \s|iere  ||u> 
iHiliils  iiir  I, lilt  111)1,11  III,  ill-  fur  II  ilisliinct- 
III  I'lvi-  iiiilis.  At  liisi  sinht  the  situation 
does  not  present  many  of  the  .Itrihutcs 
of  a  ri\ir  of  ice,  in.isinueh  as  the  e  id  of 
llie  ^dacii  r  is  coinplililv  eovi  led  with 
ill  iisi'  serul)  ami  other  li  hris.  lint  when 
the  rock  lio;_'s  attiickid  the  section  Ihey 
hiew  out  liue-c  chunks  of  ice  in  their  lilasts 
layiliLT  hare  the  toe  of  the  nlacler  'I'lic 
ice  ri\er  was  plainly  discernililc  aloni,',ide 
the  track  mr  two  years  afterwards.  Soiuc- 
da\  perhaps  the  .Mh  ,  (.laenr  will  sud- 
denly return  10  life  ami  piisl.  the  r,iilwav 
into  the  r:\cr  Tin  11  the  cii;;in(<rs  will 
lia\c  to  throw  anolhir  l)rid;,'e  a'Toss  the 
wide  w.iterw.iy  to  i.'aiii  tin  opposite  hank. 
No  apprehensions  arc  entertained  on  till.'* 
score  af  pres(  lit.  liowi  ver.  as  the  ice  river 
has  evidently  hem  <piicscent  for  many 
score   years    past. 

Wliili'  Winter  l)roiii.dit  a  relief  from  the 
assaults  of  the  tlies,  and  rendered  iuo\eineiit 
somewliat  lasitr  hy  siiowshoe  and  sled 
oV(  r  the  sno"-oarpeted   i.'ioiind  and   frozen 


MiMiuli     11(111     10     Kei  p     oil 


22S  i<\ll.\\\^      WONDIKS    Ol       rill.     \\()I<M) 


1,11        IIU,     MM   I        KKln.l       OVIK       iUi       lOlTlK      K 1 W   K     i;!-  IWIIN      MIM^      A^:'     Mill;...      ,,1,>M1K^ 

Child>  G;.i..e,.    i"i'  Icfl   in   lu-rM.   i-  ^ffii  m  ihe  h...Ui;ruimJ  ;    utberj;,,   m  ihe  lurt-KicniTid. 

Il„     ,„.,v.-   ;;.,.!    MHMM     I .Jv-    11.    lH:.^^  Wl''!"    'I,.    !..,■:, I: I'    Hi--    Inir    llimn,!, 

,^,„,!i,  1,    .■InlhiM-     I..    k,,p    111.      I.I.mJ    nirii-  lln       i:i  — ..I      !l.l^■.^^      c.-i  ii\ .  Hi-,      vvlnn       tin 

I, ,li.,"    11,11.11..!,    Il„ll-    MM,..        \\l,.ll    Ih.t.n,  Mli; I,:..!     I,.    -.  I/..    rV.lV     .,M,ll:,l.l.      I 

l„,;,|,n,-  l,..\,r.  :,nH,ii.l    70     I.,  1.  ,u ,  ;,,„l    II,.        <A    ■•r i    I"    >'.■.  i\.     Hi.     ni.  I;,U.     u;,.    'N 

A,vl,,-  v^,i„l  1-  I,1..vmi,:j   k.,i,lx.   tl,.    M\,r,l\  .-ihi.j    ^^..lk.    ,1    i.   IIh     l.ii.lu..    v^lm'li   '■•ili'l' 

,,r  „,,,i,|-.  Mil,  I,  1.11.    'i-ii.  I  ..,.|"i-  i!i\'  I-  Hm   .:,.■■  ,.|„,'iaii\   111.-  ..^.1  t      '  'ri'"' 

\;,|l,v     I.    I,    1,11,1,.  1    ll,r..iiLli    II -.■..,1,1  .111  I     Kn.kiil  i!i:,     l!i\.i..       Ii.,ll,     .     .       ui-':it 

II,.    un,.l,   1,.  in,   r..,v  .1   ,1,1..:,  ni,.,-"  S'-''.      -■I'"^ '-    -■"M'!^'"l    I"'    ' -' 

i,,,,.  ,,!,,. ,^   uill,   I.;, i1,iU.l.,.ilv.       Minn..       ,  x.'il  111-  (-n.l  ,1 1.  .n-.       linl    niii.Mil Him. 

Ih.      i,,.ii    r.„,l.l     n..l     k,.|i    tl,.ir    I.. I.    1,1,. I       nr.       iniiii,  r.  .ii.      .'IIim-      m,.-I -.1       iln> 

.„,,,,^,,,^       1,.:,\N        l,;,ni ■..       -ni.liPL:      lln         .-li:,  i  .i.'l .  i .    " L' 1 , 1     11 ,    r.  .n.T.  t .  ■.    .1  •  .  1     .,  n.  I 

,1,  ,,,  ,,l     i.f    n,,,..iN.      |ii..-.    ..f    ni.  t.il    f,.r    n  ln,,l,.i'.     ;„T..,-.lnM     I..    , •iiriini. I  :,,,.■. -.     ^mII, 

1,1, -|._..      ..1-      |.,|lli,-      II,.       l;,n.      .1,1,.. I,:, I".        I,,  n-    nn.l    II,.  r.     ,,    llii.     .  M,  in)  .1.-    ■  .1     u Imi 

„jii|^(       .  h.l,  ,,\  ■iii'iii-       !.'      Iii:iiiil;ini      .'11.    -  ll'.  -llniL'. 

|,;,|:,,l,-..  l....lin  ull:ll    l,nr:,ri,.ll-..         \ll,lll.l.  ItH'l-'        lilllLIm-        r 1,,M,.'.. 

I,,,,,..    Il,w.it,,:ill.,ii   u.i.    ,:.;,.!.    I.v.i       lin._.  ..iL-ni,.,-      h.i.l     -.1      n,l.,     II,.  ir     .hi.l,-.     .-111.1 

I,,,, In  ,.    M-n.n.    I..    M.-l    ;,.    ■■  I,.    ..k.v-.'    !mI  'lmI     I'l'l-'     "}■     H"      '    """'     "'     ""      '■''''■■ 

Ih.         \i.-li,'      L'l.l.       .Mnd,!       I,"l'l      -I'      tl..-.  II     I-    ;,n     ink.in|.l     ..Iimis     .pi :,«  hirj    .  .\  <  i' 

,Mm„-,s     ;,1,.1      .|,lllll.l..|      111.  in      I'.      n,;,l.-|l-         H-       "1,..|.       "I'lHl      I"  I" I"       '""      I"" -^ 

u I.       \..^v    ;,l,i|    ;,L':ini   n    Ih"    t I    ~"..u        l..iiik.,     ulmli    I:. II     ImH.    ^ "''nl     :il     Hn. 

v,,,iiM     r..lii.       .ll.llli'J     .I..^M,      ll"       III. .mil. nil        1 'I'l'       '"■■'■     "I'"''     '"     ""      '"'"    '      "' 

.1,,|„..     |i,;,,|ii,._.     .Ir.ii-lil     k.i     III.     <..n.lnir  'L      Hm.I      m-li      I"      Hi'       -  ■'      clLi'L      v^-l 

I .,1    |,,rr.  ,.      Tl,.  P     u,,.   a    .l,Mll   MA    .111.1  .,i,ii,IiIi.  .   1.1    -ill.    >■    l"i'-"l    I"   'll--"--'     '1- 

ii     ^Ml,l    MMriip.  T-    t..    s.i|.l\     niilii    U"     mi..v^  lii  m,,|  i  ,  ,,  ._..,ii 

|i:i,|     ,_.,,ii,  .      'I'll,  ri     111.      111.  I,     I.  1,1111.. I      :,n.|  llii.u.    ll     n|, 

v.iih      Ih.iv      .li..v.|.      .|ili-nll\       I'.il'.l      I"  11,1.  r... I.. I  uilli  1111111'  I'M.. ■ImiiIi.  |..     'I'll... 

,,, ,,     tl,.     ,.,,U>  ,v     :,,,.!    Iiii.k..  Hat.  ;,iv   ll,.     I, .Mil.'  .,1    1111II1..11.  "I    "il'l    I"" 


r.       tl 


.  .,1    till.  i".il,l.  .ili.l  ai'.v.|i|lllL;l> 
III    ill .  ai  \     li.iiik.    all. I    1  lil'.^i  .. 
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I'!    ;ill   il'  -I  I  i|il  H.11-.   ;i1hI   ,1^   ln,„|    I,   ,i\  aihilil.  Ilir     \i  ;il  il'vv  .1  \      \\;is     iiii|irr:il  i\  (  .       A     |i<inil 

111       I'IclllV.       Illi\       l-nll-,1  it  lllr      l({(;||       liKcdlllLI  a  1 1' M  |  I       |  1 1  f,  i        llllll^       IlllliW        tlh        'jlariir      \\:i, 

lv N.      III!       I'lW      llihL     -iliili     |iin\  iiiiii.j  V,  |,i't.(l    Imi     til.     cin^^iirj.    and    a^    IIm     iimp 

I  \|'  II'    il    |H.il.  c  I A  .    I  III     1 1,  ha    i>    j.iai'  III  ri     \Mili  ii>  I  III  I    In   i.  iiiii   a    Likr.  ll    \\a^  m  i  ii 

li'all\      a     i|iiaMnillr'     Inr     lln      wIimI,      ..I     iN  llial     a     lia-iiiu;    ami    l.ijh.ii-,    piri'c    d!     Hurk 

^nl|lll.     a     laii;.      IiiiiIl'i'    oI     iiiii.'     s|iair..     |i,r  \\as    una  \  i  hi  la  1 1|.  .       A-    i  > 'iwl  iiiit  H  .n    nil    tin- 

v*lia-li  "\.  .    I.dliii  li.iis  1,1     I,  ,  I  IV,  I.    r.  i|iiin  ll.  ,,|i|h,mIi     liahk    ci.iilil    m.l     In     In  1. 1    ii; Iil 

lia  I    1,1  ll,     liiiill    |,,raM\    ;li,     iiii,     Imhm   liiiils  Ihr    IhuIl'     ^^  a  ■-    (  i  ini|  il,  1 1  i|,    a    l,ir\     srl\  ice 

I"      liiiik.       \l      IiinI,      li,,\\,\if.      a      liiiili,  f  Ha-.   1 -.Lilili^ln  ll   mi    lln     \\al,i's\a\.    \\li,r,  li\- 

1 1,  -I  I,     ^^a^  I  liniw  ll  aia,,^^  I  h,    Lja|i  III  I  iialih  iiialiilaK    ah, I     iiah     u  i  |-.      I  la  li-lrrn  il     Irmii 

till      iail\\a\      III     III      |iii^liiil     |,ii\\ar,|,     lln  liaiik    hi    liaiik.       H\     llii^    ,,naiiui  na  lit     llir 

I"  I'lllallrUl        ^llll       lirulilr       ll(llli.'       Iilllll        al  rhljIlliilN      Hi  Ir      m|\,||      |i|in|\       (,|      Inill       to 

ill-Nil.  ll  iiilllliill  Ir     III,'    niIiiiiIhHI     .lllll     III     la\      lll(|. 

V\  in  a       III!       (  iit;iiii  I  I--      li.iil       |i'  III  I  r.i)  1  ll  plalis    mi    a^    li-    --Mairr    ci  iiii|  ilrtr    sll(•^l^^. 
all,, 111    •_'■-'   Iilllll   iiji   111,     ii\ii.    III!  ir  aihaiicr  .\s    Ihr    Imil.^r    muk    |iai;ill,|    In    I  h,     l.ir,- 

w.i^    ili^|iiil,il    li\     III,     l,ii\,iii|M    I,.,,    uall    111  (lllll,    !(■,■  \iall.  and  aliiiiil    Unci-  iiiiirs  In  I,  ,\v 

Mll'^     (d.lrh  I     mi     III,      1,11     lialik.     wlilli      mi  lU   liii.l.    Ill,'  .iiLillli  lis   Hill    iiiiilidliird   Hllll 

Iil'     iiLllil     li.iiik     |ii(iai,,l   (  liiiiU   (.lain  I.    Ill'  .1      smiiiwli.il       |iii  ph  \iiil;      |ir'ilili  m.       'I'||,- 

I'liili    lllll.-    "I     III'-.!     \\\ 'jlilv     iiMis    III  .Ma-kaii     L'lai-iiis     arc     |  larl  iciilarl  \      arti\i. 

II'      ll'  llllj    ,llllli.-l    (i|i|ii.,lli  .        .\    v\Mi|.^    .irl'iss  .lllll     .-III     .-iihalln-     1.1     .-)     ll  I  I      |ii|-     d.-|\      K     l:\ 


NOI       A      lANAl         lai       Till,      KAII  WAV      ll.OOlJlli 
Afu-i    Ihf   lul.iiy    -Miinv-pluvi-h    h.ul    p.i,,,-,!    a    i;l,i,i.,l    ^ui-iini    bri.ke   lhruu);r..    and,    lillint;    Ihe   sniiw   umint;. 

it'iidert'd   Ihe  line   inipa^,>ahle 


>'  ^3 
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,„,     niran^     aliimn,,,,!.       In      Ih.-      .iivmi,  oumpj    I-    llu     l.ihl-'-    I"  I'l!^    |il;i(v,l    ;itl,Nvart 

^t.iiir,  ,  ir,  l>   r-s  ar,    r;i!'...l  l».    l!r    hnM.li-.,!.  tin      ,iv,i-.    :,M,I     lli.ivliv     l>,  in-    ,n|i..m(1    (.. 

„:„1    ulnl.     Ihr    ns.r    ,.    o,,,  n    r s.,,lin.^  Hi'     lull    Kr Ui.l,     pnssin,     ,,|    Ih,.    Iim-n- 

,|,,ui,      III,       u,il,iAS..\       ui      ;i      luv.i    ,ih1iiiu  .m-i.      uiiuN.     u  ,  ,v     ,  I,  ~.i:,ii.  .1     In     uill.^tiiiMl 

,,|-,,r,-,^ II        I,       :l       lli:l|-lh'       ^|"rl;irl,-  .1     |  .n  -.  I  iv    ,  .1       Kl     ]  lui  i  n.  N     |  .M'     m  ,  i  m  iv    I , .,  .1 

f,,|.    |l„     \|,i|,i.    ImI     Ihi^    |il iH.ii    u;i>  "li'ii    |..,i.lr.l.     .iImI    r,(i    |„.iiiMis     |,,v    s,|ii:,r,' 

p.„,i,.,|,    I     ^^,|i,     I, II, ^n  III:;-.    I.\     III.-     iinili:.-  I'">l    iimIm.i,!. d. 

hiMJ.jir,.       \\i„,i      ;iii      h.  1./,-.      uii-liiii-  I'.v    - u    Hh'    I'i'i- II"     s.inil  lur-. 

s,A,r. In    ||,,:„.    I.    .v^.|.l     :iIm,,^    nl    :,  ^1 -Ii       H-      'l^n'UM-      Imni       1„|,.      ua. 

v,i,  ,,|    ,,|     ,  i^hl    ,.;•    I.  :i    mil.  ,    | ..  i'    lioiir.    u,„-  iiSohlMJ.  ; Ii.  r  ,.|ii,ilK   mi  mil.       ^^^ 

bill. I. ■     aiiN      olMirl      ul,i,-l,     il      \      rliaii.v  |MMl"a.     .•..ml.. I       pa.  kin-     ..|     ^^,!;i^,^.,^... 

,.,  sink..      II   II. I.   Iiapi..  n..l   I..  I"    a   l.n.l--  H"     "' ■       '"     "'"''  ''    ""     "^"' 

,„.,■.     u.ll.     Ill,      iiaii.liuniL    ..I     man     v,.,nl.l  In  ■  /-     I-    a     .l.|.lli     nl     T    I ,  .  I .     ami    ulau 

,,n,,.     ;,     MIA      m~i-.iili.-aiil      iv.,-.lanr..     an. I  In.      Hiau     .■ ■     Ih.n      is     a     uil.l     iml,-,-. 

pn,.,,l    a    MUM     si-iil    all.l-    III.     .nllisi.,n.  Tl.'     >■■■  -|.lml.,-.    m    all    .In., -I s.    an, I    tlir 

On.       v.l,.,|,       .uniiii.  I      »a-      .I.W.I,, I      lo  II'-.    '■■"■■Jit     \>^     Hh      sn.l,l.nl>     auak.ia.i 

,,1,„  ,,,,,,_,    t|„.    ■■.;,Uiiii:-    airl    ■■Il..«--    nl  n\.i-.    an      l..-,M.|     lull,.  I-    an. I      lliilli.  r    .hhI 

til..    1,-1-,.   Ill,'    ,-|iaim,U    lii,>  linni.,1  ik.uii  sinaiii.     liiil    I  li,  ir  pr,,-!'.-.  i- 

<il.-Kicr  r,M,iir,    1       ■,.      ^^,ll      a>      !ii,ll-  mip,,l,,l     Ia      ,'ln,r     H",  -     ^^l,l.•ll     lia\,'     la. I 

OhSLTxations.      ^^^,,,^  ,,,,_,    \  ,  |,„,,, ,       „,„  ,      ,,,,„|  ,|.,i  t,  ,|   ,„,    I  li.  ii    n.l.     I ..    I  Im    m  a.   an.l    1 1„  m 

l„|,aM,,iir    ul„n    '<],',     u,|,     laiajil     up    I'V  'l"l""'    I"    '"     '1''^'"    I -I'  "lal  ii  n  Is  .       ImiM- 

tli,      M-un-Mm,     ,iN,r^      S,„ii.     ,■!    Ili,li,i--  ,|ii,  .ill>   1 1„ -k,  II,  nn-   „,    li,  IhimI  pil,  ^  up.,,, 

„,,,.    ni.MiA,,!     I,,    !„■    ,,1     , mm,  lis,'    iliiii,  n-  Hial    in    Ir-mt,    I.TiimiL;    In-    ,|.iml's.      .\s    llu- 

VI, .lis,    |,,u,nii-    -JU    I,, I    .111,1    n     ,.i.i    <,r  iiMi'    llais    li,,',.m,s    lil,.rk,,i,    tii,-    1,  \ ,  i    ul 

tli,  ■^^,,|,  I.  .,n,|  alllH.iiJi  111,  if  a.hali,-,  uas  111,'  Ual,|'  li,lim,l  tlir  pa,k  lis,  s,  s.lliim 
|,|..|k,,l.  ,.uiir.;  I,'  thf  |,.".i-  .Nlimnli.s  up  an  ,ii..iiii..iiv  pn  ssiir,-.  •J'li,-  pa.'km- 
,||.;i,^„lli„  ;,l,„i-  III,  ll\.|  In. I.  \,l  lli,V  ,■!  Ill,-  i,-,-  is  a,',',  lllilal,  ,1  li\  til,  ,  \ist,■n,■,• 
k,,,l     „,,i,|-    .il     a     sl,a,l\      s,  \,n     links    an  i 'I    any    ,,l.sla,l,-    in    I  li<-   «al,  lu  a  y.    sn,-li    as 

|„„ir.      Til,      ,iismt,  .jial I     111,-    ui.1,1,1-  "I,,'  ,,|'   tli.s,.   I.ii.j-,'   pi.rs   u,,nl,l   ,ilT,i-.   an,! 

;,,„|  III,  11,11  ,,|  111,  l>,  I'L^s  ,-,,iiliiiiii,l  iii,',s-  il  ui.iil.l  1"  .liirn-nll  \<>  <,.iilriv,'  a  snppi.rt 
^.i,,t|\      p., Ml    .Inn,      Isl     I,,     \,.\,mlii|-     Isl.       uliii-li   u,,iil,l  ,  IT,  ili\,  l\-  n  sist    11,  in-   piisli,,! 

A\li,  II  uiiil.r  ,l,s,,n,|,,|  up,. 11  111,'  s,^,ii,-,  ,.\,'r  Im„IiIs.  T,.  r,  ,,;  .,  all  pi.ssihilil  v  ,.r 
'I'll.,  ni.iia,'.  s  ,,iil\  .iiil.i  il,-  ,-.,iiip,iss,.i  lliis  i-aiamity.  ••  i,-,-  i,  sisl,  is  ' '  wivr  liilill 
liy  liniklm^  a  hu-.  lui  I-,  ,,!  a  l,.lal  1,  imjIIi  an, mi, I  111,  pi,  I's.  .in, I  IIm's,-.  st  n  n-l  li,  n,  ,1 
<,r  1. .■).■.(!  I,,  I.  ,li\i,l,,l  ml,'  1,1111-  sp^iiis.  I,\  mill  rails  u,i-liiii-  ."iC  Hi.  p,  |-  \anl. 
'I'll,'    pi',, III,  111    was    III,     ,|isp,,sili,,n    ,,l'    111,        "liH-li    u,n     lis,,!    Ill    ,-,.iisli-ii,-ti,iiial    umk. 

|,i.  ,',.  III,!   tl  .    .,!,,,  i'\al s  ha. I  n M.il.il  llu-       "H,  |-   a    ii.mpl,!,'   ,1,  I,  n,-,-   a-anist    Ih,-    piish 

|i,',„,i<-,'  ,,1  I",,  liais  111  III,'  slnani  uliali  ,.l  III,'  i,,  .  l-',,il,,l.  llu-  Im.k.li  i,-,  '.^nihs 
III,     11,  1--S   skirl,  ,1.    aii,l    \,  i\    s,  I, I, ,1,1    I,, III,, I.       .111,1     uiimls     iNill     I,,     pi,  ,',  s     in     inip,,|,nl 

|{y    s,  i/m-    this,     s,!ii,l  l.;iis    lis    III,     I Is       I.I-,      a-aiiisl      Hi,      i|,r,n,-,'s,      mill!     !iiial!> 

|,,|.  Ill,,  pi,  I-,.  Ill,  hi'iii-,  svas  ,|i\i.l,,l  up  11  Is  sumi'j  I.I  i.n,'  sill,-  an, i  caiTi,,!  ,l,nMi 
int.,     spans     .,|     Ih,      l,,!l,,uiii-     kiiuHi       I-",'"       si,,. mi, 

(,,,  I     1^1,,  ,,|    Kill   I,  ,1.   all,!   .•foil   I,,  I    1.  sp,  ,'-  W.,rk     w.is    I, .111111,111-,. I     in     Ih,-    wiiil.r. 

ti\,|\.       ll    \\as   ,l..'i,|,,l    Hial    III,     spall   ,,\,1-       wliili   Hi,     |-|\,|-.   al    lis   l,n\,'sl.    was   i-,ii,|,i.il 
th,     main    i-|iaim,  !       ImuM     In     a    ,-aiil  ll,  \ ,  r.       ijiii.si-,,,!      Ii\      ils     i,  \      aiiii,,m.        'I'h,      lu'li 
th,      li,,i\\      spans     ,.11     ,  iHi,  1     si, I,      lli,r,,.l       l,,il,,l     lali,.n,.iisl\      in     a     I.  nip,  lal  iin      7(1 
|„  ni._.    Ill,     aii,'li,.r   anus.       \     -  I'.iin,  I  lia.k  l„|,i\\    /.,i',,.    l.niiLini-    up   Hi,'    li,a\>    i-.iiss,.:, 

,l,v IV',.,    ...I, .1.1,, I    l,,i     th,     snails.    hIiu-Ii.       niaihliH  i-\  .     hiiiii-     tin-    kmli'-i-il-(-,l     .\l-<-lii' 
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Ma^t-.    anil   stnii:L;lini;    dc  v|m  r.-il,  1\     a'jairi^l  si\(  s    aM(l    ^iM  lis.      'I'lic    Wcallicr.    witli    Its 

lilniilii;::      li|l//anl  Niaily      \;\,       ih..hlli>  (  li.iiai  I'  lis' ir    1  ic  i  lit  1  i,  il  \  ,     lir.iki,    a     «allii 

uiiT  Hccnpiril  in  tills  |priliiiiinai\    task,  ami  spell   sil(iii:_'   in   al    llic   \  1  |-y   linir   mIicIi   the 

till'    s|,(|^     \\,\r     ki  |il     limiiil;     <-ciiilinii(Mis|\  .  ciHiiili'     sliipiikl    Iia\c'    l»<n    lirnily    i;iip|ii(l 

l!ila\s     \M  IT     rirc|iiciil .      \(iH     ami     auaiii  l>\     linsl.      'I'Im     l|,a\\    was   ai  i-miipaiiird    li\ 

IIhii     \\(iiilil   III    a   LiallniL:    hnjij  up  1 ,« iiiM    (,,  |i,a\y.    ilr.Niiit;    rain.       'I'lir    annciiii-    n{    llir 

a   siKiw   slide   liilliiio    III,     iail\^a\    and    liiii\  ii\rr    liccimi'    suliim  r^cd     |,v    sipinc    •_'    Irrl 


IHl.      I.LSKUl-ANA     I'.RIIICI-. 

Tilt-   M\'fi    tluiiuleis   thi<aii;h   i1h  ^iTut-    i7.i   le^l    htluw    thf   line. 

niL:    it    til  a   diplli  nt   .'in   li  <  t    i.r  s,,,  hmdi '-  \\illi   liii/iuM   slnsji.   and   lliis  sup,  liinpnsiil 

iiil;    till-    inii\  1  niiiit    ot    tin-    trains    nnlil    tin-  \m  io|||    ransid    tin     ut.    as    (In-    tlia«     pin- 

iilistinrtiiiii    Was    sill, \,  II,  d    a\\a\.  -iissid.    Ii.   sink    tu  a    liixvii    IimI.       (  Inlds 

l.almnr  was  I  iiiwij,  il  Iiiiiiio   tin  miliii  (darii  r    awukr    and     hnisl     inlu    innMiiiIrd 

I'l    llii     irr  kiiii.!.    Iiiit    it    was   lAaspiiat  inul>  artivity.   li\    slippin^r  |,,|-wai-il  at   tlir  rati    iil' 

sliiW     cnttniL:     lliili  s      III      till-      irr      to      priniil  siiliirlOjlrt    prrda\. 

•  Ill     lira\\     wiiimIiii    pills    that     11  pii  ,|  il  nt  id  'I'liis     nnr\prrtril     ilr\  rli  ipniriit      pni-ipi- 

till     lalsrwuik    liir   till-  ani'lior    sp^i.s    to    lir  t.idd   an   aiarnini;.'   siluatinn.       H\    tlir   rim- 

diiMa    limnr.      .Saws   wir-   iisili  ss.    with   irr  stiirti ■!     tli-     channi  I     Ihr     \\a(ir     was 

T    flit     thick.    SI,    strain    jits    w  1  r.     pi.iwd  liarknl     up,     and     tlir    (nnriniHis     prrssiiri' 

npi'ii    il.    till     pilr   slippiii'.'   L:railiiall\    ijnun-  thus    imiIiiI    upon    tin     iimli  r    l.n  r    nt    tlir 

wards   as    tin     {mlr    w:,s    niillid.  ii\      nr  ,  riini     liiiisl      it      in     all     dnnl  nais. 

Whin   work  was  at   its  lirn.^iit.  dnniii;  t  hi-  'I'Im     kiisiunrk.    wliirh    liappi  ind    tu    lir    in 
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th,    .nn..iv.-  |,.hs  Imu,^   r..i-.l  onl   nf  |,os,-  l.,,nL'  m,,:,.!,.,!   ,nl„  liu^.'  In^.n.ntv.   ul,ich 

,,„„    .„hI    tli.     .•,■....  l.nHin-    Ion,    |P.,r,     ,1.  u.iv    .•auolit     <i|>    an.l     Innlcl    a-ailisl     tlic 

,  ^__l^  iiiii.,^  f;,K,«,iik.      'riic   haiiiiiM  nni;    "a--   mi   luavy 

't'i,'    tliau    la.l.,1  a t   a   Inrt-Mi^M.   uli.n  that    a   |>art    ..I    II,.    I  i.„l..  lanu   uas  .1.  tacl,r.l 

uml.r  a. Mill   mII1.,|   ,|,,u,,   Io   ,K   lu„i,.lr>n,,  ai„l   -wiini;    n.,,,,,1,    «!,.„   .1    .■,,lla|.^,  .1.     Tl,.- 

;.,„„lili,.„  ;     l„,t     It     IhmL,-    ,,|,  I,, cm     l(.,,-l,l     l,k,>    .l.nams    day    and     i,|n|,l 

A  light  with     ,,.,,|„i-     II, a, I     »a.     (\|.(rtr,l.  ii„rs.a„lly    I  hro,io|,u,il    a    voliil    umU.    ai,il 

'"^  ''■■'•■•               "i-l,.        hndi,.,-  I),,,l,l.  r~      "'!■'  |,|.|   a-  ll.r\    u.iv  (■,.inii,.ncinLl  to  -am  ll,r 

,,„,.d,t    al    a   d,.advai,laj"r.      Tl„-   „■,■   l.,-a,.  „p|"  '■     l'^""!-     •■'I'"'    "    '■"■'^""     ^"""""'     "'' 

,„    |„av,.    „„dr,-    tl,.'    su,ll,n^     v..i,n„r    .,1'  da,>,a^.'    I    .1    l".n   « nH,^l,l.  Clal.K  (dan,  r 

ual.r   l.,n,atl,.    a,>,l    m    -,   ,|,„n,    1,11,. I    thr  .„l.r.-.l    II,.      r.m.l.al     aial     lM„„l,ar,l.  ,1     tl,.- 

l.K,.u.„k   .,!    II,.-   r,.-st    Iw.,   slM,n-   s|,a„.   ....  u.ak   uiH,   ,..  1,.  r^v   "In.-h  it   thr."   ..U  -.n- 

,1;,.    ,„„||,    s„l..   ,,l    II,.-    nv.i-.      As   s,„„.-   .,1  all,,-     II,.      ..tl,.r     "ill,     slai-ll,,,-     ra,,„l,ly. 

,|.      .|,,,1     l,a,l     Ik.u     s.t.   .lisa-,1,1-    s.-..n.-.l  Th. -.-   „„.n-.t,,-,    h. ■.■...,„„;:   ,,,tai,ol.<l    ",lh 

i„„„n,.-„t.      Th.    .,,.11  sl,,|,|,..l  .-n-.-linu  I  th.-  l-.l..!  i.-.  .   n„|u,s..l  t  ,,,„.  „.l..„s  |„-.ss„n- 

,.,,nn-„li-at.-.l    th.-ir    .ihi-i.''    t"    all.-v,ati„u  i,|".i,   th.-   l.n.l- .      Tlu-   si  ,-„,-l  „,,-  a,,p.ai-..l 

,1,.     ,e-     ,,r.ss„n      with     st.an.      j.-N     a,i.l  I,,  1,.-  ,I.h„„.-.I  :    1 1„-  u,„-U,  is   « •  i .-  h.  Iph  ss. 

Hils.ls   u,-l.l.-.l   t..   II,.-   .-lid   ..t   sh<,rf    1,-li-tlis  aii.l     tl,.-     .iii;ii,.-.|-s     «.f.-     |M-.-|,al-..l     l.,i-    a 

,,r  l-iii.-h  i-ipn,-.      As  th,-  sham  .-aiis.-.l  tli.-  t:-ai,li.-  s„,as|,.  alth.n.i^h  Ih.-y  i,.-v,-r  .-.as..l 

„.,    t.,  i-.lras.-  Its  li,,l.i  u|M,ii  tl,.    tinil..-r  tlu-  tli.T    .Units    I..    av.,i.l    .al  asl  n,|,h.  .      .lusl 

,,„„    ,,li..l    th.-l-    .-his.-ls    1.,.-    all    tluA     ^^.l■.-  as     s„.l,l.  iily     th.      sihiali.m     .-ha,..!:      th.- 

u.,itl,,    cUai-m-    th.-    Ii.,l.-   s,.   as    I,,    p,  n„il  ii^.i'    .,|,.n..l     up.    an.i    .-ani.-.i     avvay     Ih.- 

tlH    pil.-s  t..sii,k  ha.k  anali,  11 h.  ir  K.  .K,  pa.-k  u-.-    aii.l    h.-r-s    in    a    uild    i-„s|,.       1  h.- 

l.ai-.-.     Laii-s    t.,il,.l    lal...i-i.,iisl>     ui-ht    ali.l  hri.li^.-    uas    sav..l.      Tl„-    .lama-.-    ui-..iii:hl 

d,v"m'this   nn.-.p.al   .■.mlli.-t.   aii.l  al    tmi.s  uas   ,-.pair,,l  .pii.-    'y.   an.l   h.h,..-  tl„-   n.-xt 

IIh      silnaliun     lu-.-am..     Ilu-illnii:.         Th.  n-  vwd,  r  s.  I    m   tl„-  st  ni.-t  iin-   uas  .-..mpl.  I.-,1 

,,.l,M„.a.-nakaii.l.T..anI    Th.- i..- u.,nl,l  alLr  a   n.mi.l    U.MMM.O   ha.l    l,.,,i   sp.nl 

1,.    sr.n    1.,    hit       Th<-    u..i-kiM.ii    h„m..llv  Th.-  K„sU„lana    lin.i^.-  is  ,,l  .put,-  a  .lif- 

,|,,,.n-.l  th.il-  t.-ls  t..  th.-  sp.,t   an.l   pla      ,1  f,  nnt  .-hai-a.-t.-,-,    \VI„  n  t  h.  .  n.ni.-.  i-"  un- 

,lH-M.|-.,,.|,in.liv.-sl,.a„,np..i,th.  -h.av..-  al     n.ht    an.l.  s   fn.in   1 1„-    I  ..,>- 

M,    as    I.,    hnn-    tlu-    st,.,lu.„-k     uhi.-h     ha.l  p.,-     \U^<v     t..    push     u.sluai.ls      ^^^^^,^„^ 

I,,,,,    .list. 11-1... 1    alM.v,-    ha.-k     I.,    its     pla.-..  al,,,,-    th.     (hilma    Itiv.i-    vall.y      ij^idKe. 

S tmu-sth.v  «.-,-,    sn,..-,.ssl„l:    al,.th.-.-s  I.,    ..am     K.  nn.  ,  .,11,    t  h.  „■    path 

.,„.v    u,i-,-    n.4.      In    11,.-    lalt.i-    .x.iit     th.-  ..am,  L,  t  h.-  hi  ,nk  .,1  a  .1. .  (.  lavim-      a  .-la-k 

-  |,,i,|..-,Mli.-s-  suai-m,-.l   II,.-  snp.Tsli-n.lm-.-  in   tlu-  .ailhs  ,i-usl    uilli    pr.  .-ipit...!-    n-k 

,,„,  ,,:,,,.,.t.-.l   tlu-  nu.v.in.nt    l,v   tlu-  aui  ..f  ualK     IT.",    h.t    .h  .  p    an.l     P.M.     h.  t     uul.. 

l.„.ks     U..I...S.   aiul    l,l...-ks   nsl,t,.    l..-n.atli  th,-..nL:l.  uhuh   t.ais  tlu-  Ki.skulana   Hiv.-r. 

.^^1   _  ^^^^,y  ,.,,inpl.  1,11-   tlu-  s,ii-\,ys   lh<-  .n-m.-.-r 

'Wali'ihis    u„i-k    was    m    t„ll    sun,.,    an.l  .1..-1.I..1    t..    sp.„,    th,     uap    u,ll,    a    inassiv.- 
,|„.    null     u,.-.     .■.,n,n,lnlalii,.     Ilun.s.h.s      .l,.-k    I  inss-hii.l-.-.     .VJ.-,    h.t     l.>.,-.    .liM.h . 

,|,.t    lluv    l,a,l    fi-ns|,,...l    l,u    .IT.,-1    .,1    In.  mt..   thn.    span-,    th.     I„ii..sl    .,1    uhuh.    .,f 

„.,.      M,l,s      (da.i.i-     slai-|..l     m.,viii-.      Tlu  -a   h  .  ! .    imnu  .  hat  .-1>    ..v  .r   t  h.'  U' "■..-     » as 

a.Uan.-.   ..1  an  i.-.   ram  „v,  r  aO  nnl.-s  l,,,,.  hv      t .  n.-t.-.l  ..n  ll„-  .•a,dil.  v,  r  pim.-ipl.-. 

;t    ,„il,.    „ul,-.    ami    s.,,,..-    ..M.    I„    5.:..    h.l  Tlu     ,  num.  .  nn.     pa   '  ^     ,  nl  nisI,  .1    u  ,t  K 

|,u.h     int..    a    n..-k    ..l    ual.r.    ,s    I lul    h.      .his    lask    1.11    (..nh-a    ,-,    Apnl     Isl      au 

,„;,.|pitat,-    s,„.u-    nn.  vp,-,-t..l    .•.,ntn  t,  mps.       a„spu-,.„is   ,l.it.       VMU.    int.iu  in-   L,   tiav.-l 

...  .,., ,.  ,..,„s,.d  tlu-  wal.r  111  tlu-  nv,  ,•       lA    liain   1.-  th.    lailh.a.l.   uhuh   u-s  lapully 

,.,    hnisl     thmn.li    its    u-v    1) K    Ih.-    i.'.-      app,.,a.-hm-    Ih.     -.,.-..-.       Hu  v    .-am.-.i    a.. 
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lluil-  lr(|l|ir(  IIM  llts.  sn  ||,;it  VM.ik  colllll  1)1' 
<  I'hiliu  Ik  I  il  tli(  iii^lalil  i  111  \  ,illl\((i  ;it 
IIh      mI(  .         lint     III,      tiMIII     |i;|(|     Mohi'    (ilijy     •_".' 

miles  hIiiii  llicii  was  .1  Ih(  akdnwii.  'I'Ik' 
lilii-  Has  liiiilKJ  liiiiiatli  a  licaw  simu- 
sliilr.  'I'lic  i(.(ar\-  ploiiiili  had  been  liuck- 
iiil;  into  the  (ilistaclc.  hut  the  ri-voK  1111; 
■-(•iMi|i  hail  struck  siiiiii  t  liiiii:  it  uas  nut 
lisinniil  til  haiiilli'  am!  was  thniuii  out  of 
action.  'I'hc  track  was  •_'  li  it  iiiidcr  water, 
a  ^lac-ial  sti-cam  lia\inj.'  hioki  ;i  into  tin- 
canal-likr  cut  niailr  hy  the  |)loiii;li.  'I'his 
h.id  lio/rn  almost  solid,  so  that  thr  tram 
\\.ls  st.illcil  hii|i,|rssly.  (Aril  if  the  snow - 
|iiont;h  were  rc|i,nrcd.  .Sooner  than  snfftr 
delav .  the  parly  Inmbled  out  of  the  calioo  e, 
doiUKil  their  siii.w-shii,  s.  loaded  u|i  Ihiir 
small  sleds,  and  toiled  o\er  the  snow  and 
iei'  for  a  distance  of  nearl\  .SO  miles.  Hard 
"II  their  heels  caini  a  lahonriiij;  f.'ani.'  of 
lilteeii  men.  who  dial.'};**!  their  e(pii|inii  n' 
o;i  si,  ds  over  the  whole  !()((  miles  of  ardu- 
ous. /in/iL-uin;.'.  Iiackdii-cakin;,'  trail  lic- 
tuicii  Miles  (dacier  and  (he  Kusknlana 
Ixiii,!.  The  eonstnietional  luatcrial  itself 
had  hicn  liroujjht  up  previonslv  |i\-  small 
steaniirs.  which  at  ^ri.d  risk  penetrated 
idmosi    to    the   lindu,    site. 

As  till-  liiidiic  was  to  he  linilt  simultane- 
ously froiu  lioth  sides  of  the  r.-ivinc.  the 
mitial  task  was  to  estalilish 
:i  means  of  con\e\inir  the 
material  across  the  chasm, 
l-'or  this  purpose  a  ealilew.iy  was  erected. 
.\      narrow     suspension      liridire     also      was 

thrown    .icross    the   ^ulcl ir    the   sii       to 

cn.ililc  the  xviiikmin  to  pass  from  side  I,. 
side. 

'I'hc  main  sp.an  is  supported  at  eithii'  end 
upon  ,1  .leel  tower,  hir  which  deep  pits  had 

to   lie   sunk    to   recei\e   tile  colic  1,  I,-   f |a- 

tious.  'I'liK  was  pamfull\  tediou-  work. 
The  Innilra  was  fio/,cn  ;is  hard  as  the  rock 
near  hy.  'Ihe  warm  sun  filaynii:  upon  the 
miisk.u'  thawed  the  surf,;c(  to  a  depth  of 
•i  IN.  lies  or  so.  This  was  removed  within 
(he  .area    leipurcil,   ;iud   a   fresh    fro/i  n   sur- 

faCI-      (\0,,^..(!      I..      (I...      .,,,,  Wh.    :i       )!.;_       !....! 

^0 


Preliminary 
Aleasures. 


Ih.iwed  out  it  was  (\ca\at<il  in  turn. 
and  a  liirlher  ■..etioii  alloVMil  to  melt,  this 
jiiocess  heiiii,'  conlmuiil  until  rock  was 
n  ached.  I'loMiess  w.is  v  crv  slow,  as  tlir.c 
davs  hail  to  be  allowed  to  permit  the  uii- 
covired  fro/en  snifacc  to  thaw  out  to  tin- 
d(ptli  of  the  spit  of  a  spade.  When  the 
rock  was  re;iehed.  it  w.-is  hiund  to  be  split 
111  all  dinctioiis  by  frost,  and  aecordin;;lv 
the  foundations  had  to  be  taken  down  10 
flit    more  than   had   bci  ti  antiei|)ated. 

While  this  Work  was  in  progress  the  tiin- 
1)(  r  falsework  for  the  sliore  spans  was  pushed 
forward,  jiiid    by     the    time   the 
wiiilir    came    round  cvcrxthiny      How  the 
was  na.ly    for  pla.anj:   the  st.,1      ^'."'p^^/j' 
in  position.     Two  iinmeiisi     tra- 
\(llirs   Were   set    Up.   as   the  central   sictioii 
was   to   be    built    upon    the   over  haUi:     prin- 
ciple.     .\s     the     r.iilwav     had     reached     the 
}^or;;c     by     this     tine,     the     material      was 
lironnht    to    the    brink,   .ind    the  eaii!e-wav 
\\.is  kept  H'oinj,'  hard,  t r.iii sport inj:  .")lo  tons 
of  steel-work,   while  one   traveller  and   four 
stiaiii    eliiiiiics    hir    hoistmtr    purposes    v\  ere 
swun^'  across  thi'    ravine. 

The  arrangements  for  siipplv  in;;  and  dis- 
tiibiitint;  the  iiower  to  the  various  workiiit; 
positions  demanded  consider- 
able iiiHcnuitv.   Owin.r  to  the     ""*  Steam 
1      .1      f  .1  ..  *"*  Supplied, 

d<  pth  ol  the  ;!oroc,  the  water 

lor  steam  raisinir  purposes  eonld  not  be 
drawn  from  tlu'  Kusknlana  Uivcr.  all  sup- 
plies 111  this  connection  beiiiir  broiijjht  in 
b>  train.  The  wab:  was  stored  in  a  tank 
which  was  litted  \\ith  steam  pipes  to  pro- 
tect il  from  frost.  As  the  men  on  the 
opposite  side  of  the  miivi-  i-(,pijre(l  watir 
and  compressed  air.  a  watir-pipc.  Il.ankiil 
on  (ither  side  by  live  steam  pipes.  Ihieklv 
,ind  liL;litly  bound  111  liav.  was  laid  across 
the  hiotbridiic  from  the  iiiaiii  power  st.alioii. 
.\ltlioiii.'!i  hiiy  is  an  cmcIK  iit  insulator,  it 
scarcely  siilliees  for  a  temperature  r.iiii^inL' 
.it  aiiythiuLr  iMlwcin  .■}()  aliov(  and  (lir 
I"  l"*v  /ere  so  that  delavs  frcpientlv 
'^■•■m'liil    il- the    walcr-pipi     free/mi;. 
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nuiMT.I   oil    N.,\,  ml.,  r  Mil.    l:M().    \<\    ulndi  <ts.|iiII\     coiisiiiiiiiiiilr,!     nmIIi     llir    |Ii.i-iim.- 

tiiiir    111.-    I"  Tiii;iiiMil     .•..11-lniil .il    iMiiii I.I    r,  ui-t.nim    Hi     li.h.u    /.<:".    Hi.    Ir:i- 

||.|,|    |„,n     \,il     Ir Mil.-    (.1.1.1.  r    t..  x.ll.is    unv   .li- mil.. I.    ^m.l    .m    .l:inii;ir> 

Ki,^kul:iM;i    ii|M.i.    111.     |-.iilli.:i.l    r..H'liiii-    Hi''  l-'Hi.     H'll.     111.      Iil-I      limn     limMil    a.  lo-  . 

,,,„,,,        'ri,,     ,iii.li..i-    ^|..iii-    ".IV    .■.iiii|.l.  I..I  111.'   still. -liir.-.      'I'll.     KiiAiil;in:i    (...r-i-    ums 

v,.|\    .|m.lJ\,    ulhii    .-,0    I. .11-    ..I     r.iil-    ".iv  l.n.li:..l     uillim     i iillis    i.l    lli.-    <ii- 

|,;,,.1,,,|     ,„,     111,      sh.ir.      .\livmit\      .il     la.h  ■^\u<rt^'    :ini\al    ii|i.in     Hi.'    sji.il.     "lul'     Hi'- 

t,,  ;„.|  ;,,  , il.ru,  |m|iN   .liiniij    III.     Iiiiil.l-  •">•-'.".   Int    l.n-lli    ..f   -l.rl    l.irimi.L:    Hi'    -<ln'(- 

,1,^     ,,r     111.      (Miilil.  \.T    -|i:in.       'I'll.      Ii.avv  liiivuas  M  I    m  [....ilmii   vMllmi   !«..  iii.iiitlis 

t|.;i\,||.r.    «,,-.■    \..l    i.iilu.ii-.N.    .111,1    111.'  a     ivmaikalil.-    a. •In.  \  i  in. ml      iiii.l.r     Hi.- 

iii.it,  ii;i|    ua.    h L'lil    <ml    1.1    III.  IN    ..\.T   a  |i,ciiliar  .ill. 1  anlu. ills  .•..ii.lili. , lis   pr.  \  .iiliii-. 

t,., ,m>    Ir.i.k   lai.l    ii|M.ii   III.     I.'u.r  il.i'U  WliiL      Hi.'     I'la-     I'.mit.    C..|.|mi-    liiv.r. 

,,|    III,,  l,ii,|...-.      On.-.    111.'  muiii..  Is  M,,|    u.  II  an. I    KiisUiilaiia    liliiln'.'s   i'liiist  il  iil.'   111.'  diit- 

v|,,il,,|    u.,rk    u.iit    l..i'uar.l    iii.i'iil\.      'I'll.'  slaiiilini,'  i-\aiiilili's  1.1'  tliis  liinii  (il  .111:1111  ir- 

oiil\    s.n.iiis  li.,ii,li.'.,|,  uas  111.'  sh.iiin.ss  ,,l  m-  ii|"in  Hi.'  I  ii|.|i.  i'  l!i\  .r  .iii.l  N'..rHi  W.  >t  • 

til.-    Alaskan    uiiil.i-   ,la>.    Hi.  i'.'    li.  in-    oiilv  .in     Kailuay.    Hi.  i.'    an     .'{l  1     small    tiiiil..r 

;il„„it     Hir.'.-     liniiis     li,lu..ii     siimis,.    .ami  Ir.sll.'..      All.i-    Hi.'    Kiiskiilaiia    t.nv^r  uas 

smis.t    III    Di.'.iali.i'.      'I'll.'    Ir.r,  .ll.l's   clVjil  c.mi.iu.'IV.I.  Hi.-    railu.iv    a.lvaiiiM.l     I..     K.  n- 

t.,uai.|s  on.'  aiioHi.i-   llir.ni'jli    Hi.    air   imlil  n.c.tt.     Hi.'    mlaii.l     l.rmmiis.      I'.I.V,     liiil.-s 

tli,.v     ill. I     o\.r    Hh'    .•.nil'.      ..r    Hi.-    .j..r-.'.  Inmi   (  oi.l.A  a.   Hi.     in.  taU  l„  iim    cal'rii.lt.. 

Tlnii    111.     mass    ol'    st,-,|    uas    maiiipnlal.  il  Hi.'    iL^ors    ..I      Hi'      l!oiiaii/,a     (..p|..|-    Mm.-, 

s,,  as  lo  Ill-ill-  III.    .nils  111  Im.    .111.11.1  .'i.liml  l!>    Hu      lim<-    Hh'    lasl     -ail    o|     Hi.-    (  opp.  r 

(II,   ,iis,i-|ion..nl,i   lasl  p.iu.  1  I.M-.iiiii.-.-l   Hi.-  Kiv.i-    an. I     N..rHi     W.sl.iii     Kailuay     lia.l 

tu.,ai'ms.      Tliis.l.li.-al.    ..p.i'.il  mn  u,,s  s,,,-  l,..ii   lai.l  s.,ii„     S:;;..-.(»().(»M»  ha.l   1...!.  sp.iit. 
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Steam  v.  Electricity 

THK     INCKPTION     AND    DKVKLOPMKNT     OK     THE     ELKCTRIC     LOCOMOTIVE 


A 


'"   'li>'    plisnit    nioiiitiit    III,     iMdst  The    liicl     lh:il     ,  l,ct  licit  v     was    (listiiiid 

aliMirliiiiL;    |ii(il)li  III    III     i-!iiluay  to     play     an     iiii|i(iitant      pait      in     railwax 

ii)iii:itiiii.'     ciiclrv      Is      wli.  tliri-  i.|iii-atiiin    was   shown   coiii'liisix  (  1\    for   th,. 

tlir     slcani     lofoniotivc,     winch  liist  time  l>y  a  Hut  ish  cX|m  riiiiciitd-.  UoIm  it 

li:c.       ac<oni|ilis|ii(|      so       inmh  Davidson,    of   AlMiddii.      In    18C.'    he    Iniilt 

ilnnni.'   the    past    (iiitnry,  shall  an  1  hct  nc  car  w  Inch  ran  on  t  lie  l-;,|nil)ui-i;h 

l»      siipris,  ,l(il     by    <  l( ctricity.  ami    (ilasyow    Hailuay.    i:ow    hicoi|n. rated 

During,'    th,     past     f,  w    y.ars    tli,     i|ncsli,,n  with    Ih,     \,irth     Hnlish    Hallway,    which, 

''■''•     '"'"     i^l'iitrd     v,ry     viijorously.     and  lai|,n   u  ii  li   p,iss,n-crs,  attained  a  speed  of 

•''"•"'y     iiiaiiy     r  inarkahl,'     devdopnients  ^    mil,  s    an    hour.      Davidson's    idea,    how- 

hav,    liiiM  accomplished,   wliile  otii.rs  of  a  ev,  r.  was  pninatnie.     Tin- t  hctrical  ,  nerjiy 

na.rc  dariiii;  eharaet,r  are  in  course  of  con-  was    drawn     from    liatt,ri,s,    and    at     tliat 

siimmathin  or  ari'  nnder  <'oiiteiiipl.ition.  time    such   a  syst,  in   was   hopd,  ss.       More- 

'■ '■ ""    ■ulivity   winch   is   beint;   mam-  over,  commercial  mtircsts  w,rc  rivded  too 

ft  stcl  at  th,   inom,  lit.  th,   av,  ran.  individual  closely    at     th,-    tiin,-    upon    tin-   st.aiii    loco- 

tniylit  b,   ,|i,p,,M,l  I,,  think  tnat  t  h,-  ,  hrtri,'  ni,.tive.      Still.   I)avi,|s,,n   was  th,-   pioneer; 

'■■"'"•'>■    1-     ■'     '"■'■     i'l''i-    "I'     lalii,  r    is     I  h,'     was    the    tiist     to    dcmoiislrat,'     what 

twinti,  th   <',ntnr\    naiMiiHiit.      Tins   is  f,,i  eonl.l   be  don,-   with   ticctricitv  as  a   means 

fi-om    biuiL'    the    i;,s,-.      The    pro|)nlsion    of  of     m,iviiiL'     whe:l,(l      v,  liiclis      alono      the 

\(liieKs    by    (|,-etric   iii,iuy    .irousdj    attiii-  st,  ,  I    highway. 

tioii    s|„,rtly   aft,  r   (.,,,r-,-   .Stephenson    ha, I  'I'll,-  subp-ct   of  chctric  tracti,)n  occupied 

d,  nioiistrat<(l  the  possibililus  of  the  ste.im  th,-    mill. Is    of    the    savants    111    both    h.  nii- 

iucumulivf  at    Uaiiiiuii.  spi,er<  s     for    many     Years,     hut     litth-     was 


A     THI^ir.MNG     KXPKKIMKNT         A     N  KCK- ANU-NKCK     KACK 

|„   .rder    tu  obUun   .c,m,.u,.a,ve  da.u   .o.Ki-m.n;;   .he  twu   .vMem.   of   .,p,,.,u..n   ih.-   New    York   Cen„..l    K.uho.J 
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IVVEtN     tLECTKICALLY     AND    STEAM     DRIVEN     TKAINS.  i,t,r,.,„„..,,j„„i,r,.,i„,.„,j„.ii,„M„,^..UJ. 

'rains  of  tdeniical  weight.     This  photograph  shows  the  electric  train  drawing 


ltd  out   a  series  o(  runs 
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nrfi.|ii|ili.li.  .1     iinlil     W<in.i     \..ti     .-.I.  .11.  h^.       Ili.il  .1  |M.s>il.K    lu.il  t(i  till  ■^tl.llll '■  .'iv. 

till-  f.imiMi^  (..rm.ni  ,l..lii..il  mi.iiIi-I,  Ii:iiI  arrival.  KtliMiii  was  iillriu'l- d  I"  I  ii. 
,|,  ,,,t,,|  hi,  inrru'li-.  |..».Mil>  till  VI. lull. .11  1. 1. .111.  III.  :iti(l  llr  hiiil  (liixvil  .1  ^llurt  l(iit;tll 
,,|  il,.-  |, I.. 1.1.  111.  Ill  IsTii  .1  il.iiil.il  vt.  |i  1.1  (  \|H  mill  nil!  Ii.uk  mar  lii^  .iiImhmIimv 
),,iu.ii.|     li.iil      li.iii     iiiaili       l.>      (.1.1111111.    ^       ..I     Miiil.i    IV. ik        III,    .11-111. ■    lik.ui.     w.is 

viry  |iniiiitivi,  i  iiiii|>iiMiiy 
a  ilat  Inii'k  mi  xnIikIi  IIic 
(I      .aliio    u.i>    iiivt.ilii  il. 

Ill       III  -  i>|.i  rat  i.  .11        w  it  11 
II.  nrv      N'lll.iiil       \\  111!     \\:i 
I'm  a. Il  hi    ..I     till      Niiitlnni 
r.ii  III!'      Ii..ilr<..iil,      .iiiiillii  r 


Inn  ".'I  mill-.  li.liL'  ".'■< 
I.inll  .it  M.  hi.,  r.iik^  l'.iii-..ii 
(liMuln  il  I  hi  \v  1  II  it  I  Ir  |.)(  11- 
1111. tl\.  iif  si. Hill. ml  ^ra'.ac 
(•;i|ial.l.  iif  liaillni:;  tlirif 
\i  liii  II  s.  As  iiariati  cl  i  Ki  - 
« 111  IT,  N'lllaiil,  fii.iii  t  111 
111. mil  lit    w  III  II    111-    lii-t    sa\\ 

till-         Ivllsllll         I  |.  I    tllC        lilCO- 

liiiit  i\  1.  was  conx  iiind  t  hat 
tills  svsti  111  was  (I'  stiiud 
til  |ila\'  an  iiii|i<irtaiit  |iait 
ill     tin      (■(•i.iniiiiics    iif     rail- 

iTiviiitiiiii    (if    tin-    nun    ariiiaturr  :     thine-      w;;v    i.piiat and    In-   sii|,|ii>i-tc(l    Kdisull 

till-     (IviianiD     uiiilrrui  lit      lapnl     (li\ilii|)-  \v  lii.li    Inaiti  dly. 

nil  lit.  lt<fiirr  Kdlsou  hail  (■(iiiilih  trd  liis  sicoiid 
Sn  Mil  lis'  rji-ctrii'  li><'i.iiii.ti\  i-  uas  nil-  <  \|.ri-iiii(-ntal  railway,  (hi-ti-ii-  traction  had 
|in  tnitidiis.  It  ciiihin-isi  d  a  :(  lii.i-si  pciwi  r  i  ntrrcil  iiiion  tin-  CLriiiiK-rci.-il  pliiisr  in 
inotiir  iiiDiiiitril  (III  a  truck  with  tin  drive  (in-at  Itritain.  On  .Xu^'Ust  !.'tilh.  1  .S.SO.  a 
t.i  tin-  a\lr  tliriiiitili  spur  L'larini.'.  .\t  r(Mii|iany  Avas  incorpdrati  il  to  coiistriK-t  a 
tin-  Hirliii  F,\hiliilii-ii  in  l.sTtt.  a  sin. it  lim-,  railu.iy  (i  iiiiics  ioiii:  fnmi  rortnisii.  in 
about  t'.Oll  yards  in  li  ii;;tli,  was  inid  down,  tdniity  .\ntriiii,  to  Uiishiiiills.  to  Ik-  work(-d 
aail  aloiin  tliis  road  tin  io(-oiiiot  i\  (-  liauhd  liy  (l((-tric  ()(iw(  r.  SiiuultaiK 'Hisly  Mr. 
iliiii-  carriat-'cs,  capalilc  of  cariMnp  .".<l  IMatriius  \'(.lk  r( ci  ivt d  pi  riiiissidii  to  lay  a 
|iassi-iiiri  rs,  at  a  s|i(((l  of  alioiit  -t  iiiiii  s  narrow  (.'aiinc  railway  nloii..'  tin-  hcai-h  at 
pi  r  iniiii-.  Tin-  (-urii  nt  was  (irav.ii  from  Hrinliton.  This  was  op(iiid  fm  trallic  on 
a  tiiird  rail  laid  iMtwi.ii  tin  tiaik  rails,  .\iiynst  -.'iid.  lKs:t,  sin, illy  afti  r  tin-  Irish 
and  the  latter  aet<-(l  as  tin-  r.  turn  to  tin-  line,  and  it  is  liisluncnlly  inti  resting'  as 
(lynaiiKi.  Tiiis  priniitivi-  ilictnc  railway  Ix  ini;  tin-  lirst  KiiL'lisli  ilictrie  railway, 
proved  a  stroiit;  draw  aiuoiif.'  tin-  Msitois  Onci-  tin  pdssiinlit  ies  uf  ili-rtrio  trai-tion 
to  till  |-',\hil)ition.  while  it  cnatid  uiti  nse  Im  caiiie  .•ippieeiated — in  w  iii(-h  dt  V(  lo[)ment 
int(  rest  ainonij  scientists  and  <nt;in((rs.  tlu-  Old  World  ii d  tlu-  wa\ — curiously 
This  .Siemens  (lictrie  railway.  aitiiout;li  (  nonnli.  tin-  idea  of  adaptinp  it  to  strcit 
riL'aidid  as  httlt-  (  Ke  than  a  '■  side  show."  tramways  liciun  tin-  lirst  and  foremost 
virtually  inaiiynratid  tin-  (l((-tric  railway  considerati  m.  Its  ajiplicat  ion  to  tlic  rail- 
era.      For  the    iir.t    tiiiii     ;;    v..;,    n  i-ii.;!;i-.eii  -.-.av     !a:;-i;r'::- 
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yiar-.  Iiul  ll><  il.iwn 
ul  1'h<  \»,  nil.  II,  .,  i|. 
111!  \    It  VIM  il   III.     nil  a, 

I      I"   '    l.llls  III  I  lllisc 

I  oiinl  1 1'  -.  ill  Im  II  hi  III 
III!  I         II  -.DUIri  s,         lull 

JPIISM    ^M    ll  (it  III!    .ll- 

{'iil.iliji  siiiirci  s  iif 
t  111  \ii\  Ml  llii  fi.riii 
III  Ni.lrrl.llN.  Mlill  .IS 
S»(  il(  II.  .Sv\  il/i  il.iiicl, 
anil  llal\.  .Millimis 
III  liiii'st-|)i iv^i  r  were 
I  iinniii;;    In    w.iili  . 

TlunliiK        It       was 
(iiiK   ii.it iii.il  I li.it  su'li 


i2^i0W^JfpJ^ 


III!     r.i  AR    III     I  iiisiir;  s    i  irst    im(IR1C    i  oroMnrivi 


•  ■.iiiiitiits      sliiiulil      alliiii|il       III      >l,il,iii.ilr       II, -ll  am  liiiniiHiliM    |iiaili<'i    fmiii  cvtry 

■-'li'iiKs  Im  till  li.iinis,!,,^  ,,f  this  watir-  |Miinl  nt  miu,  I|„u  ,|,,|ii,al  (i|Mrali(iii 
pouir.     ami      lis      1 1  ,iiimiiis,iiiii     hvi  r      vast        uuiilij     1.,     r.iliciill     In    luiiii;    aliniil.       The 

•li^'''"''-'     '"      I '^     "li'i''      I'      '■"111.:     1.1        i.iilu.iv    iii.iiiayiiii.'     ll.  III.  Ill     is     n.iliiiiniisly 

''■•"I-     Kill   III.   ciimliti. Ills  ,,l'  iailua>   s.rvici       ciiis.  rvaliv.  .    ami     atniiis     with    im    dtli.r 

'lilf'i"!     ^'i>      iiiatiri.iljy     limii     tlms,      n,        u..i|..iii      I,,  y I      | nils,      slii|]iiif,'s,      and 

(•lilrlil.al    III    stint     tiamuavs.       Tin  1.     wiii        |miicc. 

'»■'">     |"'iili.ii-    lin.lil.  MIS    mhiiiiil    Id    tin  Till     must    stiikiiiH    lists    cani,,!    ,,ut    in 

f"iiii'l  "hull  (liil  iii.l  ails,  m  till  laltii-  this  cumi,  el  i,,ii  u,i,  thus,-  made  hy  tht- 
"''^''"l"'i' "•■  A.<-..nliii;;ly,  It  iMcami  \.  «  V.irk  (  .  lit  lal  |{ailr,i.N|  in  ,-.,i,jimct  i.iii 
iin.s.aiy  In  inihaik  ii|h,ii  .lal.niati  ,'tnil  uitli  til.  (..  n.  r.il  Klictiic  Ci.mi.any  c.f 
c.istly  ,\|iiiiin.iils  f.ir  the  |)I|I|his<-  .if  S,l„  n. .  laily.  This  lailuav  was  Ihr  .iiily 
.l.l.rminm-  tin-  iniaiis  of  mr.tmo  Ih.'  on.  ,il  that  Inn,-  uhnh  ran  .lii.it  into 
siliiation  mii.l  <  ffn-livtiy  anil  ..■..iiiimirallx.  N.  u  \,.v\i  (ily.  |„||  ij,,.  Mimiial  had  t.. 
liil.ss   a   ill.  1,1.(1   ad\aiic.'   cmild    !).■    made      I..     a|i|iiiia(  h.  d     Ihinii-h    a    Im.I  tit-ni  ck    <if 

tiiiim  Is.         Th.sc,      Ikcoiii- 

iiiL'  ih.ikid  with  thf 
stiaiii  and  sm.ik.  fidiii 
till-  stiam  lii.'(imi)ti\(  s, 
riiid.i'..|  iiiivi  iiiiiit  s.iiiu'- 
"liat  .iaii^;.  I'DUs,  lu.'ausc 
till  .liix.is  <  X|i.  lit  iiccil 
yr.al  dithciilty  in  pi.kiiifj 
iij)  .iiid  nadiiij.'  tii.ir 
siirii.ils.  This.-  coiiditions 
iilliiiiat<l\  |iii(l|iilatfd  a 
t.iiihl.'  acid,  nf,  after 
\\huli  the  (•.iiiipanv 

(iclniiiimd  to  cl.clnfv 
the  whole  .if  its  .ntranee 
into   the   cilv   without   aiiv 


I-UI-VIVILII  1  VK 


ll.iV. 


j,o  uMi.wA^    \v()M)i:ks  of  nil;   would 

•n,,.,    nuli.il    -IM'-     li'-'."--     "■'-    ""■     "I  SrMUMlh;,!  111.    ".ij.l-.l   ll.-x|.ns,  tr;,|..-. 

,,,,,-.,,1.  r.l.l.     .niln.l..       It    .■..,n|„  ,-.  M    1 1,.         ^  :, .  X  .  .H„l  I  I1..I  - 1,1 1  x   I.  .r.  >,,,. -In  ,  ,  ,.|  ■ 

,i,,.|| IIM,,..!    I ,:,mlM,.  IX|..    ».n    1..I"     ,M,.,.ll..ll..,-|l,rM,\irr.llu;,. 

1  xpi-riiiu-ntal     |,,,.,,  ,||.|  ;,,„.,.  ,,|  .'U  1,11 1.  >  I |,  ,  hi.  .1  I. .  ;h|o|,M  li. mull  i|.l.    uiiil  -\  -I '  in  "I 

■'^"•''''-                    i|„     i.nimin-.    I..-.II1.  r    vhII,  ...i.tn.l.      Tlii>    .,n  .uil'.  n,.  nl     l':u.    .aIi.iih- 

■..l,n,l.-..i,;nM.tU.  r      t  h.    1  [.i.n  I.  n,      .liMM..n.  ILmIhIiIs.     H\    I  liis    in.  :h,.   t  u  ..  I..c.m,.  '  i    ■  s 

Th.    lu,,  .,,l,..i,~.    I,..vv.  wi.  1.  |ir.-.nl..l  lu..  .'^.nl..    r.ni|.l.  .1   1..-  I  l„  r  an.i  ..|..  nil  ■       '        1 

I,, I, IK     ,|,lf.r.Ml     ...Mc.s.     111.      Iir-^l   n:, I  Hi.     I.  .ulin-   >  n- in.    ...   ;i    Mh^li     inin 

1,,,,,^'  .N|.,.-^.    :iii.l    II..     hill.i-    I...-.II    li;illir.  ;,    ■■.I..nl.li    li.ail.  r    ■    »..nl.i      -nllir, 

ri,i-     ,,„..nl     111;, I     III.      .I.rliir     Lt HN'^  li.;iM.-.t    Ir.niis.    vnIiiI.'    I.t    fr.mis    Mj'    '         ■■•' 

u,,uhl   1.,     imII.iI    i,|...n    I..   li:iiil    th,     In     ,-  a  Lm^   .1    -mi;!'    '  n-m-     "..nl.l    I..    :Hn|.l.'. 

„,;,tt.i     1.1    .-U    mil.-,    an.l    lli.  \     "..iiM    In.M  Til.     I.  km  ,,,,1 .1 IM     ua.    ..I     111.     'J    ■■>    •-'    IM". 

t„     I,,.     .,|i,,,l     al     l.a.l     111     .|"-1    ■""I    ""I'"'       "'■"      ' -     ■'     ''"''"'-    ^""'    '""'"'-     '""" 

..s.,,il,aU       I..       III.        ^1.    nil       1 I1I..IIN.-.  •ni.l      l."n-     nail'^     "I       ...ii|>l.'l 

■        I  1  I.I  I      I       I  he  I.ICLln.. 

Tl»      ,l,vi~h.ii     t..     iii..\.-     III.      li.aM.-l      .x-  .IriMis.     l-.arh    aNl.'   ua.   lilt..!       ,  „^.„^,„i,,.. 

|,i,.,     Iiaiii-    l.\     .  1.  clii.ilx     uas    s,, 11,1  11,111-  uilli  a  III..I..I-  liaMiiL  a  nniinal 

,,,lii.l\    ii.u  ;     III.'   ai.lli..iili.~    lia.l    n..   p  .  nitinL'     .'I     ■"'•"'"     I1..1  -    |...^x.  i'.     n  |ir.  -  nl  ni- 

,-,,1,  ,,ts    1,1   .,s,|.|    111,  III.      Til.  \     li, alt..   1111, 1  an   a.j-ni^alr  ..f   ■-'.•-'<»)   I1..I--    |'..».r.    I  li'.n-li 

nul.v.  ,Alliii.i:l..illi.  in^.U,^.       I   n.l.illi.M  al      .l.iililiL'     Hi-      .n^iii.^      «a.     ,a|ial,l,       .  .f 

,.,,,.an;-lanr,  -     Hi.  x     .I.n, I,, I    I.,    .an,     nut  .Miliii-    :i.l'l>()    h,,|sr  pnu,  r.      Tin     r.uiln.l- 

,. |,|-,  li,  ii.iv     an.l     ...ii.hiMM      iii\.^lii;a-  liiiu'    a|.|.ai  al  ir.    "  a.    in    .lii|ili.alr   ..n    .  il  In  r 

,„„,..       l-,,r     11,1s     ,„,i|,.,M.     .IN     iiiil.s     ..I     a  .1,1.    ..I    111.    .al,.   an.l    ua.   >.i  anan-.l   a.   I.. 

1 Ill  .,  1   ,,|   Ml,  laK  i,..ir  S,-li Ia,l\.,.\,  r  immiLtih     a-     el....  I\     a.     | il.i.'    uilli    Hh 

ui,,,!,   th.    si, am   In, ins  niii.   u.is  .  !■  .1 1  ill.  ,1  pnsili..n  .>f  Hi,    .Ihmul:  « t  n  .1  m  Hi,    sl,,iiii 

t,,    s,|-.,      as    an     ,  \  |  >,  1  ini,  lit  .il     liu'k.      'I'll,         I'" \"\<\r. 

sti,  li'l,      ,,r     s,  |,,t:;,     hi!,-     was      |,ni,-ti.-,ills  H..m-     alli-r     li..iir.     I.T     <la\      .ifl.i-     .la\, 

,|,;,,J,t.      111,.     ,a,l\al:MV      li.  Ill-      ,\ll' 1\         Hin.llJlHin Ills    this    |,„..,m,,tiv,     uas 

,,,,,.      Til.     -laih.iil     ".IS    sliolitU     a,l\,i    ,  nin    up   ami   ,l..un    Hi,     ,  sp,  nni.  iilal    Ini.k. 

t,,\M,l«al,|    V I.    Iisiii-     l:,.iii    .-.    I,.  Iiaiil.ii..    I..a.ls,,f    v.Mvin,    «,i^lils.       Miniil, 

17    t,,t    p,  !■   mil,     lr..:n    Hi.     ..isl,i I    ..I  n.-nU   u.n     k.  |.l    .,1    .  w  iv    lun.   s,i   as    I,. 

t!„^,  ,.| I,,   .-,    |„,iiit    ImIu,,  n    111,     I.. mill  allonl      .■•.tnpl.l.-      mf,  .riiial  1.  .11      up.. 11      an\ 

an.l   lilH,    mil,  -.  uh.  a,v    it    ,li,,pp.,l   al    .M,,  p,.ss,l,l,      ,ssi„.    ulmli    nii-lil     1„-    niis,,l    hy 

1;)   I,.,  I    |„i.    mil.      I,,    tl        sixth    i,,il..      Th,-  111.     nnU>.i\    aiilli..rili.s. 

|,,„-k     ua.    ,,s.;liai,l,,'.    an.l    v.  II    I,,, II,     I.. I.  Th-     -npim,.      t,st     «.,s     ni,i:i,-,.ii     Apiil 

,,,.,,    I,,    ,„  ;,,;t    ..I    s|„  ,,!      lip    1,1   7(1   an,l    M>  --".Mil.    1 '■"'■'■    "II'  II    I'     "-'^    ,|,.  1.1.  ,1    I..   ,.1.1.1 1 11 

l,,,|,  ,     |„r     |„rir.        V     Hill.l.     .'l'     ,'.  .ii,lii,l ,  .r.  .-,  ii,paral  l\ .    ,lal  ,1  .  .1    .  1,  .1  1  i''  a  ii,l 

n,il   u.,,  Iai,l, I,, un.  .,11,1  all, nialm-  ,11.1,111  st,  .,11,  h.iiil.iL,  .    Tli,  ,  I,  ,1 1  a   I.....       ,',|;;-;„„^.„,^ 

„.,,      tlaiisiiilll.    I      In. Ill      Hi,      I .1I..I      al  i,„  .1  i\ ,    u  as  pit  t ,  ,1  a-ainsl   ,  .1,,-  ,  ,1      Compared. 

ll,(i;i;i    \,,ll,    t,,    ..     siil,  st;iti,,ii     plac.,1    at     a  tli,      l.it.st     .iii.l     11    .si      pi.u.llnl 

|,,,,„     „,,,         !„„,,,  ,        „h.,,         ,t        -^.is       st,pp,,l  sl,.|,|l     l,„,,lll..tlMs     ,l„.in,,|      111    111,      .Ni.nss 

,l,,„i,    laiiil   ,..;,v,  ,-l,.|i    1.1   '■.(!'>    v.. II      .In.it  s,  im,,.     Hi.     I«..    I.,  in-    iini    s„|,      l,x    s„|,  . 

,„,,,, It.:. I    .Hiiili    pn  .s,,n     It    uas  ,i,liv,i,,l       Th,    s|,;,iii„ si,  r  ua.  ,,r  th,    l'.i,il„.    I  s  p,  . 

t,,  th,     thinl    niil.  "i''i      1  >l'i"''  I--      ■-"-      ii"li'  ■^      I"       ''I'liii'  ''  '■ 

■r,,,     I,., ti\,     ii-,,l   I..I    tir     l.st    uas    I,,  li\     •-••■.    n,rh,s      '...k,.    li.iMii-    .•i.T'-T    -.pian 

l„  ,.,p,il,|,  ,,l  piiili,i-al,,.„|..l  .sT.-.t.,.,s    -til,  i,,t      i   I.  aim-    sniLK..   iii..isiniii-    <-,T    I,  ,  t 

maMiniim   um^ht    ,.l    an    .xpn-    H.iin      ,,1  7.'   m,li,s  ,,^,r  all.    ai„l    «,i-liin-.  c.mpM, 

.,„,,!.,   n,i„mu    np     L.    r,r,    mil.  s    ,„  ,■    I,,,,,,.  uith    t.n.l.  r.    17!    I. .as.    ,.l    uhi.h    'JHl    L.iis 

T|„-    hti,..,,     u,i,     s,,m,ulial     ,\a,lm.j.  u .  iv    .-..ii,-,  nl  I  at.  ,1    a,h    ,lii\in-     ash. 
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i'irst   I'oint  to 
i:k-tlrii.it}. 


'Tin  ilicliii'  liMiiiiM'l  i\  I  iiica^illi  (I  .'H;  lilt 
1  1  1  lllrli.  ^  MM  !■  .ill.  :illil  \\i  l-lli  il  |(HI\  li.liv. 
Willi  IT,  I  nllN  1  liliri  lit  I  ;ili  il  oil  I  .11  1 1  111  t  III- 
liHIi-  ilii\ihi:  ;i\li^.  'I'liiis  I  hi  ilirliir  Inro- 
liiiilr..  vv.i^  .'ill  tilt  >  l  iiirlii  ^  ^limtii  .111(1 
».  i-h.  il  7u;  tiiii^  Il  s^  t!,;iii  it>  xti  ,11,1  n\.i|, 
willl.  till  illll'ili  111-1  III  ;l\li  uil'jlit  \\;i-~  ."p  ; 
ti  I'l^    111    II  -    l;i\  1  Mil  , 

'I'll'  lll^l  lull  vv;lN  lli:iiii-  Willi  ,i  tl.illi- 
li.i^i  lit  ,  l-lit  (-.Milii  s,  -n,-  Int., I  lii.iil  iit 
till    vli.iiii   Ir-uii.    iih-IiiiIiiil;    IIh-   iiiljiih.    ^^.l^ 

.-.l.-i   toil-.         (Iuiiil:    III    th.     I,   .SI    I-    \M    l^ht    1,1    till 

1  II  r!  I  II-  liu-iiiiii.t  i\  I  .  t  111  hit  Ill's  I  r.iiii  w  :is 
lii.iili  ,1    up    \\  il  h    Til,'    lulls    SI,   ;is    til    Ihiiil: 

its  w  I  1^1,1    :i|,|,|-i,\i|ii,i|i  1\    Il  .    I  1 1,  it    I, I    lis    |1\  ;ll. 
'I'll,      tUi,     \M   1-1       hill  .1     up     si, I,       ll\      s|,|,-.     111,- 

(  Il  rl  I  II-  1,11  I's  ,,»  11  |-,,u,|.  .lliil  tin  si ,  :iia 
I  nun  1,11  111!  \n  si  III  luiiil 
I  \pi  I  ss  I  i.u-k.  lii  h  I  riiiiis 
st.uti.i       t.,i;,lli,  1.      hut        till 

st  I  .1111  I  11^:1111  Lll't  .-lU  ;l\  i|Ulrhi  1  .  'Tills  H  ;is  ijlli- 
li,  :ill  illilli  ,1'Ui.ll  illi,|i  111  III,  \,,|tui;r  ,,f  thi- 
l-UII'i  lit.  Wlllrll  h  II  111  Js  li.W  Us  :(T.').  Illstiuil 
.it     tllHI     \  ,,|ts.        'I'll,       I,  suit      v\;is     t  hut      Up     111 

.■t.lMMi  I,  ,  I  riiiiii  111,  sturtiii'j  pi. lilt  th,- 
-I'.iiii     tr.iiii     \\;is     ij.il  111  iiiii;     spi,,|     I  isti  I- 

Ih.iM      lis      |-|\;,1.       hut      ;it       this      i|lsl:,llr.       tllr 

p...       lit    tin     ,  I,  ,-|ii,-    ti.iiii    .itluiii,  il    thut    iif 

t  III  sti    .1111         |,„-|  ,1U,,I   l\  ,    .  I'llllll        I  Ills         pi, lilt 

tin  I  li-i-t  111-  I  I'uiil  ;iri-,  li  I  ul  i  il  UH'l  •  I  uplilK  . 
It  i-li  pt  up.  ihi  \,  1,  \i  I  uilh  till  st,  .111, 
truiu.  .111,1  f,,i-L;i  ,1  uli.  .Ill  ul  I  h,  .,  ,-,iii,i  mil,  - 
p,,sl.  'rii,  ,|ii\,  I-  ,,f  th.  st,  am  l.„-,,iu,,ti\,- 
1.  t  Ills  ,  li-^iin-  jii  II  ,1'  all  it  was  \\ ,  ,il  li.  ami 
111 , till  ,l  u  ma  Miiiuui  sp,  ,  ,1  ,  ,|  .",(1  11, .1,  s  an 
i|,  .u! .  hut  hi-  riiiihl  ii'.t  1 1\  1  1  11  ii.l  his  1-1, lu 
p,  III,  .r.  vv  lihli.  1 1  ,i\  ,  llimj  al  a  iiia  Miiiiiiii 
sp,  ,  ,1  1,1  ,-,T  lull,  s  .11,  h.iiii-,  ill,  \'.  laillii  r  ami 
tall  1.,  I  .ivv.iv  ,  until  \i  III  ,1  I  h,  p,  ,\i  ■  i  v\,-is 
sliiil  ,,!!'  Il  u.is  I,  aihu-  i  \  I  ,'.11  ti.iiu  li  iiLths 
—  pr.irt  11- ilK     1 .11(1(1   lilt. 

.\iii,l  In  I  Mill  \(  as  iu.'i,i.  iilnli  r  siniil.ir 
<-,iU(lil  i,,iis.    .lui!    tin      Msiills    \\ ,  |-i      \iiliiall\ 

t  111     s.iiii,        'Th,     ,  I,  ,1  ,  11-    I  lam. 

I  IioiilIi  -I'  ,\\ ,  I'    111    .i,-,-,  Il  imI  11,11. 

.,\uu-  h.  111,  ,lii,p  III  tin 
\,,ll.,.j,-.  ,-au^lil  tin  si,  ,,111  li.uii  ,11,, I  ih'i  u 
char   hi  hill    tin    I  urn  nl    w.i-   shut    -.tf.      On 


tills  list  Imjlnr  spiiiis  win  atl.miiil  hy 
1,1, 111  li.iiiis,  tin  sti.ini  liii  I  iiin  it  iv  I  n^ilimL: 
y.i  l\  mil,  s,  w  lull  t  III  1  II  rl  in-  I  i.uii  toppi  il 
lid   mill  s.    pi  r   In  .iir. 

|-  ,,1  I  111  t  liinl  lull  t  In  t  laiiis  wi  n  n  ih  i  ,  il 
til  s\  riiarhis,  liiiii._^iu._;  tin  wii-_:lit  ul  llir 
sti  am    t  lam    ili  ,w  u    ti ,     l-"_'T    tuns. 


il     Ih.il     i.t      tin      I  I,  rtiii-      tiaii 


I  he    lliird 

I I  iiinipli. 


SCCI..1.J   I'oiiit 

.K.ilK'J. 


Ill  Kir  '.  t,,iis.  ||.  I,  .i-.iiii  tin 
sli.iui  Irani  lIi'I  .iwa\  nmn-  ipiirkK.  hut 
111  tlll>  r.isi  III,  \,,|l,l;,^,  ,h,,p{„,l  as  1,,\\  as 
;i;i(l  \,,||s.  'Tin  11  si:||  \\as  Ih.it  iIuiiiil:  111! 
lusl  hall  null  tin  s|i  .mi  tr.iiii  In  hi  tin  nppi  r 
li.iiiil  111  an,  li  lal  li  ,11.  (Iini  il  i^nt  iiiti,  lis 
st  I  ,,li  .  In  ,w  ,  \  ,  I .  I  In  1  I,  rl  in-  I  rain  rulii- 
lin  111  .  .1  III  iiiak,  up  I,  ,  w  a\  .  ami  ul  t  lu- 
riiil  I  'I  t  III  lir-t  mill  ill  1  \\  ahi  ail.  and. 
iiK-iiii:  :il  1,1  li  iiiih-  pi  I'  Iniin-.  i-iiut  iiiiuil 
111  i.Mm   until   lln     pii\^ri-   was   shut    utl'. 

.\nii'uii  run  vvilh  tin  si  tiaiiis  -w.is  i-um- 
ph  t,  ih  i,nl\  II  this  iiislaiu'i-.  Ili  nlili''  to 
siruii  still  i-iiis,  I-  nhiti-,r  iisiiils.  .-mil  ti> 
hrin-.'  tin  ihrtni-  ti.im  iimn-  an;ili,L;i,us 
with  ill,  riiinht  II  Ills  wlii.'h  \M,iil,i  pr,  \;iil 
111    lln-    I  h  rt  nln  ,1    /,ilii-    .iiiHiinl    Ni  w     N'mk. 

till-  st.iil    was    iiiaili-   Irniii    tin     si  r I    mill  ■ 

post.  lU  this  nil  alls  .1  liii:lii  I'  iii|laL;i  \\as 
i.htalinii.  ii\\iiiL.'  til  tin  st.iit  liiiinj  iiiiilr 
111. Ill  1-  tin  siih  s|  ,it  Inn.  'Tin  twu  trains 
staiti  il  h  \.  I.  hut  iiwiiin  tu  tin  hiu'ln  i  M.lta-i- 
tin  ilii-lrii-  train  i-i  iiunn  iir,  il  In  arrilii'iitr 
liiiui  tin  liisl  n\iiliitn,u  lit  its  ,lii\irs.  so 
th.it  It  h  il  til, 111  tin-  sl.-iil.  ,111,1  alt.  V  i-ii\i  illiy- 
1..MIII   ti  1  t    \\,is  a    'ull   tl-;  III   h  liLlHl  alli  .  il. 

'i'lli  si  II  sis  Wl  n  h.llnWl  ll  Willi  llltl  llsi- 
luti   n  s|      In      till      nllll-lals     I',. I      will    SI       III   111  III 

t  In  \  \\ .  I .  .  .Uihn-ti  ll.  'T\\  I .  ill  :i\  \  t  laiiis 
ilra\\u  li\  puMiliil  miiiislirs  niriinj  inrk- 
aiiilhi  1  k  ii\  I  r  a  sin.rt  h  iil:I  Ii  ul  raih\  .,\ 
ath.nlnl  a  ni,\,l  .mil  thiilliu-  spn-tacl,. 
l-'.ai-h  l\  p,  1,1  li„-i,iiii,li\i  11  pn  si  ull  ll  lln 
l.iti  si  ll,  \ ,  h.pnn  ul  III  its  nartirul.ir  lii  M. 
ami  \>  as  I  111  inns  I  pi  .w  i  i  I  ul  a  i  nl  lli  i  1 1  st  i.t  il  s 
i-l.i-s,  'Til.  ill  i\  1  I  I.I  I  111  sli  am  liiri.i.nil  i\  i  , 
i„  iiiu  111  ill  III  n  1 1  ,11  ,1  k,  ,  11  1 1  pi,  11  ih  mm  1st  rat 
imj  t  ill  p,iri  i.f  ill  1  ln_lllr,  i  llti  li  i|  llltll 
t  in  r  HI  \^  it  h  I  111  ul  mnst  /i  st,  ami  it  ^^:l'- 
aihiul ' .  ,|    thai    tin    sl,ani  h  ,ri  iii" 'I  i  V  i  .   illnlrr 


STIIAM     V.    \i\A-X:T\Uy:iT\ 


-'4^ 


iK  -killid    iT.u.   i^rv.     .ih    (Ac.llrnt    :ic((iiinl  ,ii|i(  i  i.tiI  \       i,l       tlic      ,  I,  ,1  i  ir      Incnriii  .1 1\ .  . 

"'     ''"'  "■  Wll.  I.  iiv      III,        -\,  ;mi      lr;llll      st^llllIlM       III. Ill 

'    I'""     III'      <'i>li.liisi,iii     ,,|-     Hi       IniVMniiiM  i,sl     n<|iiiiv,|    •Jd.-i    s,<-,,ih|s    Id   ;ir(c  1,  i;il(     In 

IrsN    lu,,    runs    u,v     iii:hl.     I.\    Hi.     .1,,'ln,-      ;,    .p,,,!    ,,|    .-,i)    mil,-    ;iii    | ,-,    lU    ,|,,.|ri,' 

l"''""i"li\'     III    "iil'i-    I'.    ;.M,  rl.iiii    lis    s|„,,|  ii\;il      ii,,|,.||,,|      III,      siiiiii-     s|M,,l      111      I-JT 

1"'"'!^          Ill    III.     Illsl    spiinl    ,,lil\     -.lir   (...icll  s,-,.,,|„K           'I'll,  II,      .lliillli.      Ill,        |,:,\lnij       l.,:i,i 

"■1^     .■itl;ii  h.  .1.      vMlli      viliH'li     ;i     iii.iMiiiiiiii  I.,  hill, I      III,       ,l,,'lni.     |,ii-,,iii,,|  i\ ,       u.i-,     Tf, 

'■[""'   "'    "'■'   iiiil'-   I"  I    l""ii-   "■!>   n  l;kI.  n  ,1.  I,,iis    ^i,;,|,r    ih,,ii    IIliI    I>,  Inn,!    Ih,.    -.|,;i,|| 

'■I    'Ik      11''^'     'lf"ll     III'      ll.c.llM.llV,      u;ls    Mill  |,„-,,iiH.||\,..      :,||     ,,||i.|-     Himil:-     I..  !!!-      ,,|!l;il. 

i-'i'-    ■iii'l     "I'll    III'     riiriinl     sjiiii     ,,rf    ,„|  •1',,,,,    ,,|i„.|,il,    ,,|    III,     \,  u     \,„\    (,iiii;,| 

■'ii'^'^-       l>'s|ilt.      til,      lallci-     lialiili>.:i|>     tin-  li.iili ,  .,i,l   \\ ,  i ,    ,  ,  ,ii\  |.|r,  ,|  ,  ,f  1 1|,.  |„  ,,sil  ,i|i|  |,  s 

'"■..ni..li\,     r.  r,,r,|,  ,1    Ml--.'    inili-s    per    ii,,iir-.      ,  >l   I  liis  Inim  ..I  I  i-;m-I  i,,ii  ii| I  li.    ,  I,  ,-l  rili,  .1 

'"'ii"    iiiii     "-1^    .li'i.l"ll\     iiiipn-ssivc.    aiiil  s,,-|i,,;is    ,,|    III,  II-    s\,|,iii,    ,-111,1    lii,\     ,  1,1,1- 

'■"I    I'    ii"l    '"'-'I    I"!'  111.     1-,  s||-i,-tion   .III   th,-      t.iiii.il     11,1    :i|,|ii-,  li,  iisi,,.,.    , -,  i-iimn     III, 

'Iil^'-'-      ll      I-'     liili'M.I      lll:il      ;i(l     liillis     ,111  wis, I. ,111    .,|     III,  11-    |„,|i,-\. 

■     """'''     ''-1^'      '"'n     fill'     ii|'-       \-     ll  Sul.s,  ,|ii,i,i    ,  x|„ii,.|„.,.   li.is   riiliill,,!   Ill,  1, 

'•'^-     I'l'       -ll'l'^'       l..Tl..rill:lll.-.      U^ls     .\r,ll,,|  ;llill,-||,,||l,,l,s     ,-,,l|||,|,|,   |\    ;       111,   ii-     ,l,|,||„i„ 

u..  il,-i\s  |,ii,  I-.  „||,  11  III,.  ,  „„||„.  II,  .,  ^|„,,|  ,,  ,||„  ,1  I,,, I,,,  ,,,  „,,,,!      'I',,,!.,,  ,1,,,,  I,, .1,1,.., I 

""■-'      -lll-lllll'l     .1      V.l'.'llv       ..I      ^."l      llill.s      |„|-  u,,|klllj     ,,|      II,;, 111     1,11,       ,A|,1-,   ..     I|-;,|l|,.     |.     |,,.| 

"""■    '^'"i   ^l""l   inliii-"!    I"   T-^   mil's   |.,i-  ,-,M,,i,|,,|     „|||,     ;,,,\     ;i|,|,i-,  l„  iish.iis.      Tl,,. 

I""l'        "I"      'I         ll'llll'lllli:         II"           Sl,,||-|„     Sl         ,-|||\,     .  1„„\\         ,|,,|,;,|      ,„,||;,\        II,,,  I         I,,,,      ,,,       |„.        I,  „. I,  ,.,.,,  I 

Tlll-sr    ti-sls    ,l,,|,l|:,s|M,|    til,     ,,\,    l-uli,    llllllio  ,.    Ill,      .,,1,      ],||„|,.;,i,,.,.    I,,    III,      ll-;, 11-1, ,11,,, ill, ,11. 


Till-       HFCTRK-      l.OCOMOriVI-.      AITIR      ITS      fONTl-.ST      WITH      Tin-       .SNOWIIKll 


nil  1  AIKI  II  l.KOMunvl-.      USKU     OiN     THK      bOI.IVlAN      NAKRUW     uAlt.l       KAIIWAVS 

The  ^^Fairlie''  Double-ended 
Locomotive 

A     Di;SIG.\'     OK     KNGINK     KVOLVKD    TO     OPKHATK     ON     SHARP     ri.'HVKS    AND 

STll  I-     GRADIKNTS 

l!OM    tiiiir     t(i     I ■     inL''iihiiis      \Mi^  to  r.  liiiiM  IIm    Iiik  s  \v;is  tkiI   ric(ii:iii>i  <I 

cl'fiirt^      \iA\r     111,  II      iiKiiii       to       :il    111, it    linic    ;     or.    if    it    ^^:l^.    tin-    ti.asurns 

(ll|i:irl        Irillll        \\ll.lt        lll.l\         111  Uric    Ilnl     -.,,|),,i,  |ltl\     llrll    tn    s:in(tl(in    c.^lK 

(li'sciilii  il    :l^    till    iirtli(.iii,\    in  r.  cimst  luit  ii  ii.     Accuriiiii'jK  t  In  iiiii'liniiic.il 

liirnnioli\ .'    cli^JLin.       Smli    in  i  n'/irn  i  r  was  riMn|M  Ih  il   tu  niakr  tlir   nii'sl 

L'lmity   has  l)i  ,  n  jinMiijitnl  by  i.f  a   liad   liarL'ain.  and  tin-  situation  slinin 

till'  (ii'sirc  to  olilain  an  (  111:1111  lat.il   liis   iiil'iiiui'x    to  a   niarkcil   (IilT' 1  . 
"Imli    will    nui  t     piruliai-    [nrvailiiiLr    con-  'I'lu     roinitihs    uliiili     win     tin    Miial(s| 

ilil.oiis    more   i-lllcMiiliy   than   the   faimliar  off.  luliis     m     this     risjMil     uin      Ihos,     of 

t\|"     of    lo( ioti\r.  r.r.iit     I  \|iloilatio'       or     x^hiiii     w .  m      onl\ 

I'liis    .|iiist     is     l.y     111)    iiH'ans    of    rrcent  In  liiiiiihl'    to   allrarl    (•inniiii  n  lal    inlirisls. 

(iatf.      Till'  ri'  crssity  of  smnc  sncli  ili  \i  lop-  sui-li  as  Aiist  lalasia  ami  tin    Soi.l  h  Ann  1  uan 

nil  lit     uas    nallsiil    in    tin-    days    whin    rail-  Statis.      Tin  n    thr  tailwa\    Innldiis.    |iani|i 

wav  s  \M  'I    youiiL'.      Till   1  I  iL' I  III  I  IS  of  mot  lie  mil   liy  sea  11  at  y  uf  funds,   ii  dun  d  t  h.    ro-l 

|io\M  V  loiiiid  it  dillirult  to  siciirr  I  ronomiiMl  (if  foiist  riict  ion  to  t  lir  louist   |.ossilij,    I,  \  ,  I, 

uoikiiiL'    upon    till-    roads    with    tliiir   s|i,ii|i  carryiiiL.'    th.ir    tr,irks    o\ir    oIisI,h|is    \m!|i 

iair\is   and    liia\\    liaiiks   |,iii|    li\    I  h,     i,iil\  lonir     strilrias     ..f     hanks     1  iiiiihiil:     iip     to 

railv\ay  Imildi  Is.     Tii,   f,,rl  I  hat  I  la di,  ,1  p,  ^|  1    m   •Ja.  and   ^'  1  il  liiii._'  ,and  l\Mslin._f  llirouL'li 

and   I  as  I,  si    I  \l  riial  loll    liojn    I  111    I  pia  Hilary  fa  vonralili    rliaiiia  Is   mli  isi  r|  \irj  tilt    moiiii- 


11  ii;   'lAiui.ii   •  i)()ri{M:.i;.M)i<:i)  i.ocomotix  k    _,,- 

t:iihs  ill,-, M   .,,,,;, /ii,M  ,,,:,m„r.  •-.  II,;, I    ,    ,rv,.  |,,      l^'a     I,.      n,ln„|,„,,|     |,,s    s,,l,,li, 1 

"'-■■'"'•■"'    ''"l"'^   "'"    '    "'■    I'll,     ti,:,,,  II,.    |.i,.l,|.„,.;,n,|lh.    u„,,M,ahl,s,.„;,n,„s.,| 

""    '^'■'  I'''""        ■''!"     li'iiM'  1^   -'■•n,,  l\    ,;,\,  ,.,„,.  1-1,  ,;, 1.1-       ml,, ..I.       It      ,-.  .,  i,,l,|,,|      ;u,, 

•'    " -'''    '"   ""     ''"l"'.^    ..I"  '-'"'■  l-n.k      ,„,i,.^    pi.,., I    l,;„.k    I,,    l,;„-k    mil,    :, 

^-    ""■    >''"-    "'ll"l    ''^-    ■'•"I    III,     t,.,n„-  ,■,„,,„,.„,      ,■;,!,      :,,„l      l„„l,,-.       K,„l,      ,,i,.i,lv 

'""'    """'•    '""-    '"'■■""■      l".'\Hi.     ,1     ,,,u  :,,,|„;,,,,|    t,,    1„     ,.,,,,,,,1,1,.    „,||,    ,K    s„„,ls,- 

"""■'■      •""'      UthruU       I,,      .„|;,|,|       Ih,  .|;„,|,     ,,,„|     ,||,V,,i,,.      u|„,l,     |,1.„,,|     1„,„,,||, 

""'^"■"^'     'M"-   "I    I'"- t,v,     I,,   t|„     „,„k  tl,.     f,„,     |,,,rt    ,,|    ,;„.i,    I ,  ,,      Tl„     ,,,,,.t 

"'"'      ■""  i-h'    ill.',  ,i      ,!■-,■,,       ,,f     .h,;,!,  ( ■.I,:.-,,,,,,.      f,:l,,,,       ,,|      ,|.,       I,  „,,„,,|  ,,.,._ 

""'''^"'--       ''       ""■     ■'"'", |.t      I,,     s,i,-,,„„nil  li,iVMS,i.  u;i.  tli;,l    ,.,,1,  (IriMi.L-   «|„,|   i„,it^ 

"'"''"'""">    '""'       fi—kKli   ,l,M-i,s    „,n  t,.,.,i:,r    uHl,     ,|.    .sl,,,,!,,..     „,.    ,.„,,„, J 

'''''"''•    ''"'•     '""'I'    ^    •"    -^^-    'I'-v    ,,i,ly  „,„„,     .,     |„,,,„.     ,,„,:,,.        ]{,,     |,„s     „,,.„s 

'"J"'"'    ■'    """"-'    'M^t,,,,-,.      Tl..>     u,n  II,  Ml., hU   u;,s  s,,-nr,(l.  s„„.,.||„.  „,,,.,,   |,;,,t 

'"" "^'    "    '^   '""■•    ''"'    ' L'ni,.,,    ii.,v,l  of    l!„.    ,,„,!„.  .    .■,„i,,„,si,,i,    II,.    I ,     ,,„| 

""'"    !""•'"   'I-    "">■    ""'y    l"l|'"l    I"    -u.ll  In,    l.,.x.    u;,.    |„x,,|,,|   ,,|     ,,ll„r    ,  i„|    ,,|„,„ 

""       '"^'   "''■'■-     Ml,,,,|l,;,|,     .,1      |„,|„,  ,|„        |„,„„,  .,.,„^     .,ll;lli„„„,,|      ,„;,l,|,,l      1„. 

'"'""  ""^'       I'l'l'--^     •^|"1 Iltrls     u;,s  CI,.,..,!    .„ll„s„,ll    I,,   III,     i;,lU    t,,   Im     ,,I,I:,I1M,I 

•'  ^'""'■'l""i;in.-^.   i;,.l.,  ,1   |-i:,i„,.  n,i,l„.  ,.,.   „,||   ;,.   ;,    , .,,  ,n„,,  ,,,    ,iisli,l,uli,,ii   ,,1 


nil       l.uUbll.     HUIMK       1.K1.1„,X1.S      AN,,     M-LXLAllCN      KIN,,     ,.|       T  Ml       l.AKC,  lAlKIll  IM.lv,. 

H'    ll.T      1  OK      Till  Ml   XRAN      RAILWAY 

If,-    p.i.M.l     tl,,,,u.J,     111,     si.  Ill     -„.|„H,|     ,,|  „,i,J||    ,||„,||    III,.  ,|\l,s,   Mini,,  at    111..  sa„„. 

I"'"''"'''  '•"l^^'v.xp.n.  II.',    Im.II,  111  Ii,  jaii.l  tun.   Ill,   s|„i|.|„.t,.||,v,., •.,1,1,1  1„   n,  ...,l  ,,1,  ,| 

"'"'      '"'''^''     ""^'">      "'"' - -     ^"-hx.  xMlliias,       Tl„  ,i,„ii,..  I„„m,|,„il,ir-,,i,l,.i 

"l"'''"""^     '"      '^'^"•"      "!■     ■•'     ."MMllllllli     .1.  .■..l.l.Ml.     .lllN.ll    111    ,illi,  i-.l„-,.,.|i,„|.    .,,    ,|„t 

-ill,,illit.'  |,ia,-||,.,    1,1   I.,„„|,„,.       ir,    alla.k    ,1       liii o      ,■ |      ,,,,,      ,.l,vial,,l.      Tii,.     ..al, 

"";   l""''l""          'i   111-'   ^iin,.,|   lailuay   ki.,,vs-  uas    pk,,-,,!   ,-,  i.l  ,allv.   onlv   <,ii   ,  a.-|i   si,l,.   ,,f 

li.i'j.   i.iHJtl,,    p,  laihar  ,.,,i,i|ili,,ns  t;.,\ ,  riimir  tli,     li,,il,.rx. 

""■  '|ii'-li"n    -aN.     Inn,   an   a.lvaiitaL--  ..v,r  1>. -pil,- its  uniiMial  appiaia,,,-,  .  I  li,.  ,  iim„i,. 

Iii^    .•,,iii.iiip,.iaii,s,    man.     ,,f    w|„„ii    „ ,  ,-,  siiLslantiat.,!    tli,-    <.tai„is    .,|     ,1.    mv.ntor 

am.il.iir    lailuay    .nllmMasl..    p,,..,...,.,|    „f  ami    «as    a.l„pl,,;    pi„mptlv    in    t|,„s,     Injk' 

IM.  I.  I>     a    nalniMiilaiy     ku.iu  I,-,!::,.    ,,f    tl,.-  .■,,iiiit  ii,.s    wl,,.,-,.    ,.,,,v,.s    aii.l    ..ra.i.s    \v,  r, 

s.ilij.rt  .,■■  uliat    ^^a.  i,,,,iii..l.  .i.lv.rs,   to  tlu' or.linan  l,K'„ni..tivr.     It  «a- 


-•I' 


RAILWAY      WONDI.KS    ()|       I  III-:     WOKiJ) 


111!  I.  11 1 1  in  ,1      llilo      \.  w      S.M   !  Ii      W.il.  ^.      \,  \v         lilil    I  111  \    .iliK     viirn  1  ill  il    in    .  Ilipli.l^KMi;^    I  ll, 

/.' .ihiiiil.     111.      >iiiilli     Aiiiirir.iM     11  iiiiil  1 II -,      iiiiii|iIiimI  lulls.      'I'liiii    iiiljiim^  hI   IIii>  i  I.ins. 

l!l|>s|,l.      Swiijill  Ml       l.lll.     Ill      ;ill       llliisi        ill--  Wlllill        \M    li         lllllll        SI. nil         \|.||,       ;|M,,       1,\        ;,|| 

tniN     wliiii       il      1. lllllll     ,1     s. lllllll. n     1.1    ,1        \ii     I  iiMii  111  III  |i-iM  I  \  111    111  I  1  III  I  .il  Anil  I  icii. 

[)i  r|iliMiii;    lllllll  ulU     111    i;iilu.i\    i.j.i  I  ;il  11  .11.  \M  1 1     ;iiiii.ii^    ilii     111. ...I     i'i>iii|ilii'.ili  il    i:iih\;i\ 

I  lii^iiii  s  \\  liirli  1  \  1  r  li,i  \  I 
l;.n  iiMi-  I'll  -.I,, I  jii-li 
\\  i  1  \  . 

'I'.iki  n      ;ill      111111. J.       '  i.v\ 
1  \  1  1.  I  III    I'liiihr   1  ii'jiiii    nil  t 

I  111      |i<  nilur     sit  ii:il ,inil 

|iiii  |.ii-i  s  !i.r  w  liirli  ii  |i;ii| 
111  1  n    (Il  s|.jni  il    M  I  \     1  Hi  il 

l\  1  l\  .        \i.«    it     lii;i\     III     -.1  III 

\\iii  kiiiL;  III  ^ill  |i:irls  I.I  I  II, 
\M'i ill     «  111  ii      I  111      n.iiiil  r\ 

t  III  1  .nil  il        >       nil. Hill  ;illii.||s. 

.  ml  u  111  11  iiiiiiiii  s  ill  1  si  I  I  |i 
:  nil  (in  \  i  s  ;iii  slim  |i.  I  |i 
111     ll:i      |. IIS, hi      nil     nlliir 

I  \  |lr     111     1  |i:_llii       |i;is      |illi\  111 

null  siiil,  ,1  I,,  I  II,  umk. 
ami  :ls  :i  li  sii||  l;ii  ^,  r 
.iml  iiiiu,  I  I  .\M  rill!  I'aii  111 
1  iil:iiii  s  |i,i\  .  hi  ,  n  Imill  In 
nil  1  I  r\li:i  lali  s  111  I  I  alllr 
1 1\  IV    till      Inns     iij.i  'II     \i  liiili 

I  III  \  \M  1 1  ml  iiiilui  1  il.  Ill 
I.  1  I .  Ill  r,  1 1  am  m>l  anci  s.  si . 
lar.  il  has  h,  i  n  tin  niiaiis 
'  .1  a  \  i.iiliiii;  till  ci.sl  U 
jHiiriss     111      ;-,    a'lLliimn    ami 

II  rmisl  riicl  Ilia'  I  111  |iii.ni  ii' 
iMa.ls. 

'I'll!         Ml  Ml  an        It.iiK^  a\- 

has     Ihi.  1     111    till  s,.    ,  iiuin,  s. 

I  ill       s\  ^1,111.     1,1      riiiiis,  .     |.i.ss,  s.,,  ,1      ,|is         which       ail       ainiiiii;       I  In        ninsl       |.ii\Mrhil 

a.l\  aiil.iiji  s.       'I'h,       niirlianisiii      h.is     snni,  anl        lal'ijrsl        ,.1        lliiir      clia  lact  i  1'       lli.il- 

vOi.il     nil. I.     ii.iiiiiluali  ,1  ;      III. III. Il     uas    ,\         ,\,i      lia\,      li',ii    ii  nist  nirl  i  ,1.       This     \m  ii 

I"  111  mill     III     ki>|iimj     llii      I  \|iaiis|iiii     ami       hiiilt       al       I  In        Nrxvlmi     li    -  Willi. ws     Inin- 

li.ill   ainl  si.rl^i  I    |,,iiils.  ii,ii\ ,  \  ii|M    I  II,    ^1,  :ii lis,       ui.iks     1,1      Ih,       X'lilran      I'mimlix. 

Il till    lii.il,  1    t,,   Ih,    ivhmliis   ;ini|    fr I.imiliil.     In     hamlli      tniiiis     i.l     lUH)     Imis 

till     lattir    1,1    til,     lAhaiisl.    Iinhi   ;    wjnl,     in       lAii'     lianks     rising:     1     m     -a.     uilli    miiAis 
lit,  I     niiiilils.    Ill     laiLii  r    si/,  .    till     \arialiiin       i.l       .'i'.'.")       hit        lailiiis.        This       staml.inl 

"I     till      W.ltrr     li\ii     111     111,      linll,   is     \\lii|l     tin  Uiill^li  lall,\il\  |llississ,s        si.nn         lif        til, 

llinim       uas     \M.lknin     liViP     s|i||,     IliUlks     Wiis  stUTisI  still,   his         ,,(  l,,il,|         \\,ik,,l  li\ 

'■misil,  i.ihl,         Miiii\    111^1  II s  iitl,iii|ils  til       inljirsii.n     ;,iiit     it     is     |iiissililc     to     liml     In 

ill iili     this,      -  i|,,it,.,.||||i|os     w    1,      111  ■  h  .       Ciiiliiil    .\i,.    iicii. 


'<l 


-'  ;^ 


K\ii\\\^    \\()\i)i  Ks  oi    nil;   woKii) 


Till'  twii  Im.ii'  I-.  1 ,11  li   111'  .i^m-iiiL:    I  -   !•  I  I  jil.iri  .1    11,1    III!     I. '1.1 1  1,1 1.     I'll    I'll'     -.111.     i.| 

n     iiii'ln-     in     liii'jlh     li>     .">     Ii-t     i.iil~i.l.  111.     Ill'    l."\.  -,    ulii.li    ivl'ii'l    lliii.ii'jii    III. 

ill,  I  111'  I'  1 .    .Hill    1  i.iil  ,1111111^'    -  1 1.  1.  nil.    '.I   III.    rill,   vv  III!.    Ill  mi;  |n  cMri  n  il  mil 

Ihi-  Itoilcr;.      -Ii'l       liil'i>.       an         in        lim  li..ni    lli.     ..|.|.".il,     ^i,l.  ,      'I'ln     ;iri'!iiii:i  im  iil 

|ii.i..     Ili..i|.jli     Ih.i.      .11.      I\^.i  i'.rl,iiiil\    iii,iU.>tlii    <  ,ili  -..ni.  ^^  li.il  <  i.nliiii  il. 

^i|.,il,il,      111!    I.i.\.  -.     \\\\\i     ^^,ll.l     -)i.i.i      li.  I. Ill      111      IliK     .Ms.       tills     i|i,i\\  li.irk      Is     II.. I 

tu..ii,       .\    st.,,iii   i|..ni.     I-    I'liiil    ii)Miii   nil.  i\|..ii i|     I.I     111.      s,iii,.      il.Lji..      ;is     III     ,1 

IkiiiiI.     .mil     |.|..\i.l..l     Willi     I. Mir      '  |."|i    '  l.iiilii     |i.i,.mi.l  i\ ,     I. mil     li.t     iiaii.n\    l;.iiI'ji 

•-.il.|\     \.ii\.s,      'rii,     ii.i.ii     ii'.ilm:,;    siiiLiii  iiii.  s.       ImIIi.i      in-m.       iii,i\       li.       ii-.iii      iti 

I.I     III.      Ii..il.is     Is    -.'.'i-Jt    s.|,,.,,,      I,  .  I  ;     III,-  i|.  |,.  iiij.  iillv     ..I     III.     i.lli.  1.     tu.i    1.  unl.ili.r 

ylali     ana     is     I7'7,"i    s.|ii,ij.      |..t.      A    r.'ii-  li. null's,    iii.iimliil  i.n.    ,iIm.\i    tin    i.lli.  i    ,iiiil 

spun. .Us     !',ilmi      is     lli.      Lu^i      |i  .imil,il  i"ii  v^'.ikin^   Im  .i  i/mil  ,ill  \    in  ,i  I1...I  li.  il  i|iiaili  ,ml , 

liii::    Im    tin     I\m.    tin    l...\is.    ssln.li    1,    in.iili'  I.,  in^    |,|,i.,,|    <.ii    l..|.    i.f    IIh     l..ii|.r    I'H     tin 

III     I.lli       l.llli       nut      111      III.       s,,||,l     ami      \Mlll"llt  lIllWI, 

\i.iM,  'I'll. -1     iiiLmiis    |i,i\i     |.ii.\iil    liii:lil\     sue 

l'.,irli    li..^i.     Iniik    (.iiiHs    tlii.i     |.,iiis    III  cisstiil    III    \1.  Mil.     ill. I    :ii.     |ii  I  li.i  iiiihl;    1  a- 

ill  1  wnu     \i  li.  .  Is.      I     II  .  I      III     iii,iiiii  I.  I,     til.  1-1  II'  lit    \M.i  k,      'I'll.  \    ai.    I  iii:.i'^i  il  III  lianliiiL' 

Ull,l|l..|s,     ,.|     111,     l.,.'^l.      l.illiL'l  tlMllls      W.I-lllliL'      .'Ull     t.ilis     l,\il-     till       sllir.st 

Sli-ani  |i  .  I    ;(    inrlu  s.    ^^||ll.     tin     tnl.il  hanks   ami    111.     s|i:ii|,is|    riir\is.    at    a    s|,i,,| 

ITt-surc  i«s     „|„,|   1,,^,    is;t.-,  |.,t    1;  mi  "lis.  .,(    '..    mil's    |„r    ||.„,r. 

piiunils  to  111 

square  inch        ''li'     l"m'    rxlm.l'is         [w,    i.n  An.lli'f     111^:1111       nl      this     l\|ii,     IIi"11ljIi 

I  ,ii|i    hi.^^i.       h.ixi     .1    iliiiiiihr  ilill'i  I  ini:     m     i.rt.iiii    r"iis|.iiiii.iis     (..itiiiis. 

,,|      I'.i    111!  hi  s    .III. I     a    sti.iki      "I     -.'1     inrlii  s.  w  liirli       im,in,il'il        fi'.lii        llii 

Ml. mi    Is    lis,, I   ;il    ;i    iii.ssn,,    i.f    is,    |,.iiii„|s  Sli.ni.1,1      u.aks     .,f     th.      \',.ik        On  me 

,,.,  ,,,,11  1.1        HiiliNian 

I',  r     s,|i|,ii.      III,  II.  111.      ..\.i-    ill       I.  iiulh  sliii.    Imimiii'    I  "liipanv  .  I.imili  il.       |^..,i|«av.s. 

,.f     III.      I,""ni..li\'      Is     .",1;     I'll      1,'     111  111  s.  Is    wi.ikmn     n|ii.|i     tin     'J     hit     ('. 

wliil.     till     t'-i.il    w.i^ht     III    ininiiiL'   .'lihr    is  imlns    uaiinr     Inns     i.f     tin      l!i.|i\i.iii     li.ill- 

i;',s     I, .lis       I'.'.i     t.'iis     I..     I  ai  II     iiiL;m..      'I'ln  \v,i\  ll.i'    tin     ai.iih     inii^    ii|'   h.l    in    .'l.',. 

wh.'l'     I'f   this    \M  n_lit.  I'  |ii' s,  iiIiiil:    '-'•'(    tmis  whil,     lln    ,iir\is    an     as   sharp    as   •.':!(!    hit 

p'  1     ,i\l,.     is     a\,iilal.li      fi.r     ailli'sinn.  lailnis,     'I'ln  s,     iiii^nns    ni.t    nnU     li.iil    ti.    h. 

'I'ln       \al\'    L",ir     Is     "f      III'       Wilsriiaill  capal.l.     ..I    Ininillina    hi  a  \  \    li  .,11  |s  1  .\ ,  1    sinl , 

pattiiii.    ami     111,     nxiisiiiL'    L''    H     lias    1 Iillnn'l     p,.|t s    ,.|     tin      s\st,iii.    hut    h.nj 

il,     njiii  ,1      sp,,iall\      111      |in\i|il  11.    hi     lapahl,    ,.|    ri.mpl.lili^     li.iii;     rmis    as 

koersini:      ,|^,        |„,,,,„„,       ,,|-        ,|  ,,,K,  ,.  ,  || 

ni.itii.i,     h.  iiiL'      .'fl'.'l'il     iv.      Ill'  In     this    iiistalii'i.    iiisl.a,!    i.f    linn     hiiii'.' 

1  Injiiir     \^li.  Il     iht.riinj     nl      l.,i\in'_'     laiixis.  ..m     ,|,,i|l.|i     hml,  1,     Mnii     an     t^n     apaiMli 

Till     nMisina    \\lnil    Is   i.p'r,il'i|    li\     nnaiis  hmlirs      "I      tin       li'lpain       p,itliiii.        Tins 

I'l     h.  \  .  I     ._'ia|s.     \vl,irli     mii\i     a     li..ri/..nl,il  aflaiinini'  nl     in.t    ,.iii\     nilinis    tin     tn.iihli 

shiifl      |i\..l     nil     .  :.    h      hii.jl'  ,      l.i'Jillnl      Ullli  ,\p'M,ni.il     1 imiillnli     \\  1 1  1 1     lln      \,ill,l 

a    .|ii,iili:mt     ,mil     vmhiii    'j.,iiiirj        Tlni.      is  ti.nis.l    Ih.     \miI.i    I.  \ ,  1    \\itlmi    tin     l.,ii|.rs. 

a    hall     aii.l     s.,.k.t     imiit     .il     hntli     .n,|s    I.,  ,,vmii^'     I.     tin-     mrlmalnm     nf     till      iliL-'iiH, 

I  Usui-,     til  \  I  I.I  lit  \  .    a  I  III    .1    -I'.I    a  111  I    -  1>  .  \  .     'II  hill    pi  "\  l.l'  s    a    n  ..  .In  I,  1'   ra  1 1    sin  1 1  l.i  i     t, .    t  hat 

till     i|i,!.j..n,il     s|,;,||     nl|..^^s     |.,|     tin      hnjii's  ,i|    ||i.     .,i.hnar\    iinjilii.       Tin     u  ,i  I .  r   I  a  1 1  k -. 

\, 111.  Ill,      Tin    m.iti..n  I-  I..1  k.  .1  h\    nil, Ills  .-.ip.ihl,    ..I    ,..ii\m.j   l..-,(ll)   ■_alli.ns..|    \i,itii, 

1.1  all  .111-  1  \  hiiili  I   i.pi  l,il.  ,1   l.\    lln     WisliiiL.'-  an     nnlmiiiil     mnl.i     tin      pl,ill..|iii    nl     tin 

ImmIsi-    .-111-  li|-aki-    ,lppar,it  lis.  i,ili.       Tin       iimlni       h.ini.s.      inili      Willi      siv 

iMth.r     .'...il     nl     .III     Iml     may     I..      i:s,  il.  ,-.  mpl.  .1    n^  In  ,  h  .  ,1    •_•   h  ,  I    li   im  In  s  ,|,,im,  I,  i , 

Tin       n  niil.itnr     ami     ilii\in^     (-..nlinl      an        li.ivi    a    ri;;iil    liasr  nl   imK    li   hit.    lln    t.il  il 


Illl      'IMKIII"    Doinil  -IM)I  I)     I.OCOMOI  |\  I-;       .|., 

uIh.1    III-     li.  Ill-    •_"'    I.     I      r,    iiiili,,.       'III.  I U    >l,  .in   liL'lil.     vvhhli     U.I      I. hi     III     11,. 

Cllllll  I I         vvlli'U       nil       I     I.    h       lii..JI.         1^  LTillI       ■.Ii|mI|..II,       I.I      III.        I. 111..      I       l\|i.>      III 

|I.iiil;i  li  ^-.      iiliil      I    nil      I  ..luii       ..nil..      I  \\ . .  I-  .iii  li m.  .1 1\  .  .      'I'll.      >.ihil     lii.\.  ^     ;ii . 

i.iil^iili-     csIiiiiIm^.     Ii.iviiil;     .i     ili Li     ..I  |iI,miiI    nn    l..|i    ..f    lli.     In.il.iv,    |ii,|     |„|,iih| 

I-  I     llirll.  -     l.\      Hi    nil   III    ,     .link.  III.       Mll.ikr     ,1.11   k^.     .Hill     llii       s.ihll     1.     III!     In 

•  hMli;;      III      III.        n.lMnVMii-N     n|      Ih.       -;ill-i  111.       wIliiK      .,f      Ih,       lin.jl.s      tllliiuull      IliSllllr 

III.       r.lill'       n|      iJI;l\ll\       K      k.  |il      \i|\       |.i»,  |il|i'^  Kuril      iIi:_IIm       r.ili       In        i|i|\i||       in 

Illl       null.       I fill.       I.nllll      ll.    IhL'     nllK        V  ,1,    |l,   ll.l.    lilU         nf        II,.  .,lll,r.        ;|         I,m||1,,|,,| 

I..    I  m;         mill..        .lli..\.  Illll        I.S.I  Til.  IkiIhIIi      nf     III,      ^..   ti.    1,1     lull.    Ill     Ii.   in^r     |,1    ,.  ..i 

I'l'ili  r   i-.niis   '.I   f,  .  I    :\ '■    imln  s   m   I.hljIIi  in    tin     iisii;il    |M.,ili,.n    in    c  ;irli    |,,irl    nl    Hi.- 

I.\    :)   fi  .  I    ."•',    null,  s  ili.ini.  1.  I.   .mil   .■nnl.iin-  r.ili.      'rii.     I,,|.il     uml'IiI     nf    lli,     i  iil'Iim      hi 

Mill    lull.-.    111.     Inl.il    III    iIiiil:    suiliir.     li.  ILL'  ninniiiL;  niilii    i-   .'iJI    Inn-. 
l.nlt;,s.->    -Miniir.     I,,  I.    .ii,,|    Ih,     ^-i.ii,     -n,;.  All  li.  iii:;li    ni.in\    iffniK    li.i\,     Imn    iii:ii|i 

•Jl  i;ii    s,|ii:ii,     fill.  I,,   ,|,  \i-,     ;iii   .nijiiii     Mi|.i  rmi    I,,   I  h,     I'.iiilir 

111       Illl.       Ill.Jin.         Ill,         liVil.lliL'       --llllft        |.  tnl       Illl        .,   r\  l,'l        111       ullllll       Illl,       lnrnllilill\i 

•  am.. I    al..i,._:     111,      l,.|i.    nf    111,     liink-.    lli,  .m.Is    ||i,     I,i,,.i,|    |iiiiiri|i|.>    lai.j    ,l,,uii    l.v 

:;iai.    Ihiii'j    ciiiiiili.l    aiiij    n|Mi.al.il     \mIIi    a  lln      Smlli-li     Mi._inii|-     lial  f  a  c  nt  iir\      .il;,, 

.III  IV    anil    will  I  1    arlmii    laiiiiil    nn    a    |iillai'  .Illl     .i|,|ii.ir     In     i,  inn     .ii|iliini.       Mn,|i|ii;i- 

111    '1,1     iiiili,     nl    III.     |nn||,|.il,.       'I'll,     . I, .1111  I I,a\.      III.  II     niaili      in     r.-;ir,l     In     Hi. 

ili.liilinlmii     al.n     I.    1. nihil    mil     ii|, m  :^.ii.i.i|       ilil.iil-.        Iml        IIh'       I  iiii(laiiii  nl  al 

|il.i\.i|    Illl,..    V^llll    Illl     nlipil    nl    n\  ,   l,-,,|iil|,.j  |  ,  I  I  111   1 1  il ,  .       lla\r       1 1  111  1 1  IL:  III  I  r       .rairiU        an\ 

I'll      .lilliiiillx      in     kii|iii"^     III.'     |ii|i'^     aliil  lni|iin\  1  in.-nl . 
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AN     l-AKI  V      I  OC   l.VIOl  l\  I       AM.     KOI.I.INO     STOCK.     SIIOWIM.     illlAl'      llMl;lk     IKISllK 

CONSTHUCTION 


From  Failure  to  Fortune-The  Story 
of  a  Great  Transcontinental  Railway 

HOW     THK     NOKTHKRN     PAClllC,     HANDICAPPKn     HY     GKKAT     II\'A\'CI.M.     CKISKS, 
\\0\'     THHorciH     AND     JUSTlllKD     THK     lOKKSIGHTKD.MKSS      Ol      ITS     I'KOMOTKKS 


j  I'l'      •'"        'l:i"II      "1       lil'-      llill.NrIl!!|  siMli    ,,|    III,   If    jdlil!!.  \     II   \i  .ill  (I    III,      1,1,1     til., I 

I  \        I     .■,  i,liir\-    III,     Mill lit    ,.l     IIm  ;,ii     ,,\,iI;iihI     (li.inriil     ,.!'     <-,,i i:,i,m| 

I  j  I       llll,     :l        St.ll,     ■        U.,--      1 Ill|.,lt.,  Ill     l^^ll     I.     Ill,        All, llltl,'    ,111,1     II,,         I'.l,     III, .(),•,    ;|,|^ 

~5»"-'j     11"      '"'I      i\i'i;'      l.-luiiii      III!  II, III, I    l„     |.ii,\i,|,,|.      ,\i,  ,ii,|ii|.^|\    ,1  II, mil,,  I- 
t*4    '\      Mi. mil,-      :iii,l      llir       \I|,lIi.iIi\  i  iI    -i|m  Im-       iii;ii,\     i,l    tli,     u  il,l  ,;il    ,  ,|-,  |,  ,■ 
^^^^.Ii     M'liinl;,    1,^.        (Mui.n     III,  I"  IliK  ,  11,1    «,  II    l,,rriiiil;il,,|, 
^^^? .■      Mi-i-i|i|ii       lii\'i       ;.ii  I       III,  'I'll,-   nil,-!    |,i.|iiil,ir   pri  |,,t    u.is   I,,   f,  l|,.u 

Si,  IIM       \;\;l,l;ls        u,|s      ||,;||       y;!-!       Ir:,rl       ,  .1  III,      lu,,o|,,il     Il\,l.,     ||i,      Ml.-,,.!;,!    ;ini|     III, 

hS.'i. (•:•-'     -l|ll,lt.       11,11,   s       Ulrill.      11        lMi;i,     u.is  (    ,,|i:ilil,l,|,       I,,      lliiir      llv|,i(ll\,        ll,  ;;,hv  ;,|,    ,s 

soil!   Ii\    .\:.|:iilii,ii   I,    If,    I  nil., I   Sl.,1,  .   I,,r  ,iii    III,    ,, ,1,111    ,■,,,, I    \,,.|,ii,    .|,,|„s    ,,f    ||„. 

X;i.(l(MI.(i  M      ,,    li.iii.  1,1 Ii.iiiil,  ,1    ,|,,uri    III  l;,.,k\      M.iiiiihiiii-.    whiili,    il      v\,,s     |,i,iii|m1 

'"^'"l.\    -1^'    till     I/iiiim:,ii;i    |  ,ii  i  <|i:,s,  .  ,,iil,     u,,iii,|     ni,,l     ,.iil\     ,,     sl,,,il     I,iilI!i     ..f 

"ii''"^     llii^    \'    I    li|iit,i\     cm,,     nil,!,  r  i',li  i\i  iiiiiij    niLLiil    chlhIia    In   h,     l,ri,|-,,|, 

till     .SI, IX    Mill    Slii|M-    .1     ki,ii    :iii\ii|\     I,,  l.\,i\    ti,i\,  II,  I-   «li,,   sue,.,  ,  ,1,  ,1    n,    ,.r,,sMiii: 

'  '■l'l"l'    II-  I' in-i  t  |,,,|N  l„  ,■,,! :,ii,|.-l.  III,     ,,,iiiili\     1,\     |,.i,  k   l.i.i-,  .    Iiuliiii,   ,|ii^  ,,iit 

M.,i,>    1  \|,i  I'lliiii,^   u,  I,-  nii'iiiis,  ,1,    JMil    ,  ]il\  ami    Ji.iiik^  -    piiliv    u;,\,  il  l,„|iia(  sal„,ni 

'""      in:itmiil      tli.il     ,,f     I,,  ui.     ;ii,,|     (l.nk.  tin     ,,,.,•    an, I     Miii|,:i,it  \     (li    \,i||,    uhi,},    ;, 

'I'll, -I      mil,  |, 1,1     .j,i,ii,,     all,  I-    ,  \i„  II,  iiiiiio  i.iiluav    ,-,,iil,l    l„     hiiili    ||ii,,iim||    ||„     iii,,im- 

I'l  i\ 'I'l"!'-     ami      a,l\ ,  iilnr,  ^      miiimi,  c.ilil,  .  lam    Imiii,  r. 
^■'■■"1'"'    "'"     I'-i'ilH-    ■lalioaiil.      Till     ,llM■u^-  lli,u,\,i.     Ill,      s,-|i,,ii,      laiiLMii-liiil     until 
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In  n,  « 111  II  1 1  v».is  t  iki  M  ii|i  III  L;mi.  I  .nil.  si 
li\       A^M      Willi  In  \         1 1.       n  .IS      :i      III. Ill      I.I 

Wdtltll.    illlil    ll.     i|.   Mlllll    .ill    Ills    ,  III  |M|.  s     illil 

rrMiiilos  1.1  .iii.iisitii,'  |iiililii'  ml.  I,  ,1  |,,|- 
till  I  ..listiiii  h.iii  of  ;i  iii'I'lli.  I  h  li:iiis- 
('iillllllilll.il  l;lll\\.i\.  |(i  w.is  ;iss.ill<i|  nil 
^ill  sill,  s  l.\  III, -.till  I  nil,  isin.  lull  ll,  |..irjlil 
ti  liar sU    iilitil.   Iiav  iii^j    li  illi  i,  il  In  .  \t  li.,lr 


fill  liilir 


.|'.,_.iiiil.,.     II.      I,  liii 


friiiii  I  111  sii  11,  li,,k,  1,1,1  .1  liiiiiilil,  ,\isli  iii-<. 
as  a  II II I  Is  III.  I II  I,,  I  III,  I,  iii.iiiiij,  I  ,.|  Ills  ila\  s. 
Itnl  \\  liilii,  \  s  «,,ik  h.iil  III, I  Ih  ,  1,  HI 
vaiii.  If,  liail  mills,, I  i.lh,  i,  v,it|,  I,,, 
(  iilliiisi.ism.  .,11,1  ,11111,11''  III'  ., 
The  I'.cific  „.„  |.;,|„,„  |.  .  .),,|,|,„„,  ,,|  ^  ,  ,,. 
Kallwa) 
!»ur>tfys.  Mil, III.    will..    I„  m^r  .i   i|,  \,i-  in- 

L'ili'  1  I',     vv  :l  ll    a     I,il'     i.  |  ii:  I  il  Inn. 

\V.ls       hill, I       I,,       Ij.,         I;,s|,.  Ill  ...I  \,|, 

iit..L'ii'ssi\,  .  am!  alll  .l'Ii  Ih  'IhI  ii.,I  ,  sca|M 
cnlii  isiii.  ,  \||,  III,  ,  ,11,  |i,,,l  I,,  1,1  ilis|ila\  1  ll 
li\  ill  li.ii  l,,is  111  al  lai'kiiiLi  Ills  |ii,,|iiisal.  mas- 
IMllrli   .IS   In      I,, I',      I,  I'lililril    i,li|.  ,  I  i,,||s    i;i|s,  ,| 

Il\       I    l\    111!    II      111     sill,   lis.  .I,,|l|ls,,||      I ,,   ,1 

a\»,iv    al    III,     |,|,,|,  ll    imtij    .ll    !as|    Ik     ImickI 

till   ( .i,\  ,  111 I  ll,  sail,  111, ll  t  I,,||  m,.| lulls 

'  nil  I  |ii  Is,  .  Ill,  i'.ii'ilic  l{,iih\a\  Sill  \  1  \  s. 
wliii'li  w.is  I'.iniiil  mil  li\  111,.  Inn  111,, si 
tii|ii,L'la|iliir.il  aliil  milil.ii'v  i  liilii, i  is  ol  Ijir 
liiM'.        I'i\i      1  \|ii  ililiiiiis     VM  r,      i|is|iali  111  ll 

I"   till     I'li.isl.    ,  aili    111  iiiu    alll, II,  .1    a    sii'l 

Ill  till  nil, mil, nils  wliiili  ll  w.is  riiimiialiilri! 
Ill  |, 11, 1,1  IIiiihihIi  ami  llirnii.jli.  In  liml  Hi, 
lasiisl  iniilr  |ni'  a  I'a  1 1  u  a  \  .  'I'lirs.  laliiiiil's 
arr  siinimai  isi  ll  ni  lliirliiii  liiilkv  miIiiiihs. 
«liirli  lia\r  .'HI  linni.iiralili'  ami  iimlislnrln  il 
lisliiiM  plan  III  till  aiiliiMs  ,,f  lli,-  (,,,m  rn- 
iiniit.  'I'll' y  an  Inir  pi,  crs  nf  \vnrk  s,, 
I'.ii-  as  t|ii'\'  un.  hnl  III,.  r.iil\va\  liiiilili  r  i,f 
ti'ilav  rri;anls  Hum  uilii  ill  ilis^nis,  ,1 
(lisilain  :  111'  I  Hill  Is  In  wnvU  mil  Ills  nun 
.sal\  al  I'  ,ii. 

Win  II      lllisi       II  pulls     \M  I'l'     siilimilliil     to 

till'  (tiiv ,  I'limriil  in  l.s.'i.")  I|,'\-  ai',iiisri| 
w  iili'spn  .'III  mli'ii  st.  mill  Inrnu'd  a  pen  imial 
tnpic  (if  iillc  pailiaiiii'iitarv  (li-balc  Inr 
aiinlliri-  si\  \iars.  l!iil  in  iMi'J  inalliis 
•  •.iiiii  111  a  (  risis  :  ac.'iilciiiic  disi'iissinii  was 
brought    to  ;i  (Iruiiiatif  iiui.     Tlic  State  of 


<  ililniiii.i  ,i,  m.iiiil,  .1  iai|v\.i\  I'niiinmmr.i- 
I v>  illi     111.      I'..i-li  in     Mat,  s  :      if     tills 

II  'jll'  si     W,   { I     III,    III     u  ,,|,|,|     ^,  I  ,  ,|,      ||,,|ll 

111'     I   limn.       r'.ir,,|    uill,    111,     p.,,sil,i|il\     ,,| 

lllslliphnn,    (   .,|1MI,  ss     U.is     shlMil     ll,    arllnii, 

.iikI         m  linm  ,|    III,     liiiiMniu'   <>l   tin     I  i 

ai  >  .  iilral  I'ai'llir  |{aih\a\  In  ii  ,|is|  il  iili 
I '         lilsl      li.nisiniilin,  iilal     s|,  I  I     Iii^ln\a\' 

at  Inss     i  111      I'niml  |  \  , 

Hill    I  Ills  ll,  iisi,,n   vv.is  ;i|    I  ll,    I  sp,  nsi     1,1 
tin    caiisi    \\lii,  ll  Wlnlm  \   ami    .Inlmsnn    Ii.kI 
I  spnlls,  ll     s,,     \  all. II. I  K  ,    ami. 
.isiii.a   l„    siipp,,s,  ll.  I  ll,  (,,.\-      1*"^  V..r!lnTn 
1  iiiiiii  III      ill  1  1-1, ,11      iiillam,  I       »■„„  ,,,„„  ., 
I  ll.  SI    ml,  n  ,|s      .l,,|iiisi,||  1,1  - 
I'.im.     iim'i,i.ipi.,iiiisiiiM|\    aijni    s^u,..  ^mil.  as 

III  lia.l  :,  la '._'i  .111,1  liillm  i|t  i.i  I  Inlli  .u  1 1  im  .  I  lie 
pnsilinii  1. 1  till  dm  1  |-|iim  III  liic'inn  snmc- 
^Wl.ll  p,  nil, lis,  I  III,, IK  .  I,,  ;,|,p,  :is,  l!,,. 
aiK.M'ali  s  III  111,  m.illii  m  i,,ii|,  ,  ami  In 
s.ll|s|\  pill, III'  ,,p||i|,,|i.  ll,,  I'lllsl  I'm  I  inn  nf 
lllr       .Xnllllll'll       I'.ll'llll'       liillhnlld      Wa-         .lIK'- 

llnlH.!.     Ill,      .\,  I     ll,  11  'J     si^iii.j     l,v     I'l       „|,  nt 

l.llicnlll    nil    .llll\     '.'ml,     1  M',1. 

Till  l.:lli,  Is  1,1  lliis  ,  III,  rpi  ISC  \M  11- 
,iiil)ilaiil.      Tiny     hail      wm,     Ih,      ,|,,\.    ami 

'■nlllpli  ll  ll     pl'i   palallnlls    In      ■    malsi      Illi      illlt 

ll.v  .  .Inliiisnn  \\as  l:i\iii  \)t,  nins  nf  lln- 
iimli  I'lakiiii:.  ami  iimli  r  Ins  li.inm  i-  \\as 
1  iimli.  ll  a  I'lirps  nf  H,,.  Mm  s|  ,  noun  ,  is  in 
till  cniiiili').  Tin  sin\i\s  \i  (  I'l  inn  ami 
tin  Ini'.ihnii  ill  rlili  ,1  ;  i  \  i  I  \  I  li  I  na  u  as  1 1  ai  I  \ 
111  sl.ii'l.  l!n|  linn  ai'ns,  nm  iiisiip,  r.ililr 
nlislarlr  :  ulniicc  \(as  tin  liinmy  I'liinllii,' 
ti>  rniaiiiT  ciiiisl  I'liil  mil  .' 

Till  11  caiin  lln  I  i\il  \\'ai'.  I'hr  r.nluay 
pinjii'l  was  liliiwn  skx  IiimIi  l,y  lli.it  nil  at 
iiplii  .'i\al.       Mnin  \    i',Milil   nut 


111     nlil 


iimil    iniili'i'    ali\     cnii- 


The  Civil  War 
Interferes. 


•  Ill  mil--  :  till'  11  n  a  n  c  i  i  i'  s 
cliilrlnil  I  lull'  III  la  11  Is  ami  iifiisi  il  In  prn\  nlc 
a  pinny.  Hnl  i  \  i  ry  mnl  iTlmips  lii'ni:;s 
lis  nwn  snlnlmn.  Thr  (inx a  rnim  nt.  In  in;,' 
in  a  siniilal'  |ilii;lil.  was  fnrrnl  In  appeal  to 
till'  prnplc.  and  in  tins  nnivrimnt  a  nrw 
liiiani'ial  fmi'i'  was  ml  indiici  d  Hie  Intln  ito 
nliscni'c  liankini.'  Imiisi'  nf  ,lav  tOukc  and 
loiiipaiiy,  nf   IMiiladiliiliiii.     Owin;,'   to  tlic 


i 


UAiLWA^    \v().\ni:Ks  oi-  'mi-    world 


!■■   lll:llL:ilil(      --lU-C'  ^^    el     till-     inill     III     I  111      ^.li' 

I.I  (,u\  I  rmiii  nt  ^i  ciiiit  h  ~  In  i  lir  I  rii.'  d' 
'J'_'l.r,.(Mlll.(»M(  illiiinj  Mn  i);llk  il.iv-.  ol  III- 
Uar.     Ilir     N.irl!,i  II!     I'.irihc     I !,,  1 1  v.  .;l;  I     ni'^,  ■! 

t'iis  jiniisc  ti.  Ill  !|i  I  In  III   III   I  III    |irii\  I-- : 

fuiiiU  li.r  roiivl  iii,-|  loll  III  11  ^iiiiiliii'  iiiiiniii  r. 
Till  l>:iiik  (li^|i:itclh  ■!  il-  111. I.  (M ml.  Ill  I  n- 
L;iuii  rs  tliiiiMijIi  I  In    \M  -I  I'l  iii\  I  v|i:.ali  .     Tli. 

1-  |M.|-|,  I,:  ii  ■_:  sal|.|,|rt,M\  .  lih  limiM  li-|.  .  ,1 
I  .iipn.  ,,l  I..  ;!lr  li.oplr.  a.-  Ill  III.  i-a-a  nl  II, ,■ 
t  i.i\ .  laiai.  mI'^  .111.  anna.  It  .  nl.  ;.  .1  iiil.p 
111.'  ini:|.;'!aLiic_;  w  il  li  .  nl  Ini^ia^in.  ami 
i:  all  Ilk  .1  ii|»in  an  .lain. rat.  iMiii|...iL;n  I., 
niak''  kii"\\n  tli''  irj  i  i.aill  inal.  in.lii^l  n.,i. 
ami  .■.riina  naal  1 1.  i--ilMlil  I.  >  nl  I  li.  ciiiiil  ry 
Ira-,.  I'-,  il    l.\     III.     N.nlli    111    I'a.ali.'. 

I'liK    in    iN.  Il    \\  a^    a    ^1  np.  ml.  Mi^    |ii.  c'    nl 
w.il'k.       Ill    1^7(l   llii     l.iril.ii\    whi.-li    \mi'-   l.i 

lj.'      p.  II,  Inil.    I      l.\      III.-      II.  w 
^"  Irali-c.iilin.iilal    Ihhi-I,'  I    n|il\ 

l^„m^.  CO, I. (Kill    |i.  .ij.l,  .    ..I     wliii  h     III. 

Slate        ..f        .Minn,  -..la       al 

riaini.  I  HIIMMMI.  'I'll,  r,  iii.iiiiin-  -JOO.IMIO 
\^  ■  I'.-  (Ii\  1,1.  ;  I  intn  Niiiall  c-nniiiiinnt  1.  ■- 
■-.■  it  1.  1.  .  I      li.  r.'     an. I     t  li.  i'.      ..i .  i'     I .  i  iitni\ 

\\  lii.li      "  a-      t  II.       Il nl      t  111'      Imlii  n. 

tli.     I.iiri'.iln   ami    ..III.  I'   aiiiniaU.         .M..nlaiia 

ill   i        II, ,t  |in~-i>v        a        .-li.-i   |l        nl-       ,1       vi>\\    : 

Nnllli      DaknIa      \i,i-.     a      -.il.lit      \\  il.  ii  i  n. -■-  : 

Ivi-tilll     ()|.  Linn     ami     ^\'as||||ln(|  ,||     w,   \;      \\,r 

I  lain  it  -    nl    111.     1 1.  .11'   anil    I  ia|i|ii  i'.       In    \  i.  w 

nl     MH'll    .•nliilll  lnn>     ll     I-    11. it     M  I  r|  .11  ■..  i  111;     that 

tiiiiiililv  ua-  ili'>|ila\ .:!  Ii\"  in\.slnrs:  that 
.Ia\  (.mk,'^  atl|-aili\.  slati  in.  nl  s  w  t  vr 
r.  Ljai.i.  li  \\itii  sus|ii(inii  :  and  lli.it  cariini;^ 
(aiti.'-  Hanti.l  tn  kimw  wli.  iicr  lli.  raih\ay 
«av   I   .  <!'  I  i\ ,     iN    I  nitlii-, 

\'i  t     tl'-      liiiama.  IN     ami     rail\Mi\      Im-n  s 

\vi  I'l        iml       ili>ina\ .  il.       W'll  li      tli,        iimli.  \ 

\\lii.li        \Mi^        liai\.-.|..|        -.'.(Kill 


The  Cr.-ish 
of   i.^7,t- 


rill-  Work 


na\  \  1.   s      \M    II'      mI        In        W  nl  k 


1S7(»       Altll      till    II'      's||n\.   U.      |H.'k^ 

ami  v\  II.  .  Ilpari'n\\ '^  at  a  |iniiil  t\Miil\  mil.  ^ 
\M  -I  nl  Diilnlli.  Mmii.  snta.  til.  II'  .  \.  -  1m  im^ 
tiiin.,1  t.iv\al',|s  111.'  I'ai'llic.  'I'll.'  niilaU 
\\  I  1 ,  111',  iiiijil  n|i  linin  till-  iinlU  ami  iIk- 
iliai'i^.  .1  at  Dnin'li  at  ':iN  |h  r  Inn.  Ir..|ii 
^\lll('h    |.niut    till  \    lia.i    tn    111     iianl..i   tn   tli. 


Mi'ail.  a^  I'll.  ii, II  tall.'.  -  i ,.  rni.lt.  il.  ]'-\  tlic 
I  ml  nl    I  ill'  \ ,  a  1'  111,    \\  ni.lni'j    nlili.  .n  .  'I   si,  i  | 

hail    !m  ,    n    illlll    In    ill.      Il.'lllk,    nl     III.      I!,  li     ll'lM   r 

III  Minn,  ^., la.  Snnnil  .III.  nii-.i\  I  h,  Inics 
InlliiiLi  nil  III,  iv  i  -I.  I  n  aim.  w  hi,  h  ^^  a--  In 
a  !\  an.',  .  astual'.U  ll',,ln  III,'  I'.,,  ill.',  ha, I 
I..  ,  II  Ih,'-\  .  Ill,'  lir-i  -n.i  1  \  111"  II,  ,  ll  linn,  .1 
nil    I  ll.     Iiank>   ..1    I  h,    I        iiiilii.i    l!i\ .  I    mar 

Pnl'll.imi. 

(hi.',  start .  ,1.  \M.|'ly  \v.  Ill  .1  In  11,1.  all  linili^li 
innli.  \  \\a'~  IilIiI.  CnliLil'.ss  u  a  ■>  a--k..!  t.i 
as-  is| .  ami  in  1^71  c.  nr  .  nt.  .1  In 
111.  .'(iiiii  ,aii\  iiini'l'ja'iiiiL:  it  s  i',  .a.i 
ami  lami  L'i'aiil.  Tli.  |ilaiiis 
\\,r.'  I  i'a\  ,'i's,  ll  as  lal'  as  Hismaick  mi  tli.- 
Miss,  aii'i  I!  |\ .  1'.  \\  iiili'  t  h,'  liii.  ha, I  I,,',  ll 
(•aili..l  li..in  I'ni'll.  n.l  In  'I'll.'. una.  «li.ii 
.■aiiir  til.  l;I'.  at  linamial  riiisli  ..I  \s':',. 
It  raHLiiil  Ih.  smiiiL:  laiivMiv  at  n  ilis- 
11, h  anlai).  .  'I'll,'  si,-;!,  ni.nls  vv  hu-h  .lay 
(  nnki'  ami  (  niii|ian\  lia.l  .n'riilal,  .1  mii- 
I',  I  niiiLi  till  |inss||.|htii  s  n!  I  In  rninit  ly 
|i.  m  t  la'cii  ui'  I'  assail,  li  \  i,.^n|-niis|\  .  S.i- 
laii   li  ili.i.  |i.  liii,  lit  in\ .  st  i._atni .  nn  tli.    spnt 

W  .  I'l  I'lilnnilsslnn.  ll  li\  pliltiis  nl  l||\,stn|s 
In  nillk.  a  I  l'i|,  n\  .  !■  til.  rnlll|il.  I.  li  |i.pI'I  I., II 
nl    till      II. a. I   ami    In    I'l   |inrl     ll|inll    III.      .illtlni   k. 

Till  SI'  wisiai'i'is  \M  I',  |ii',  jmlu'i  li  III  till' 
lii'st  iiislanri'.  ami.  arrniii|.|,jl\  ,  \\  ii.  n  the 
liailis  lii.w  a"a\  llnlii  rl\  llisa  t  inn  ami 
ralll.ii  liii'iiiiLii  .'I  sill  ill  rnnntiN  nil,  ct  iiitr 
iinlhinu  lint  a  liiali.  siinsmrrhi  li  sinlaii', 
as  niiinvilimj  as  tli.  Saiiafii.  tin  spirits  nl' 
I  ill  sn-riil|i  ll  I  \pi  lis  sank  in\Mlaliii  liA^.l'. 
'I'll.  \'  iliil  lint  l.'.'k  a  1.  \v  in.  his  In  Inw  Ihr 
i\|.nsiii  siniiiri  :  kmw  nnthniii  aliniil  tin- 
rniisl  it  111  nt  s  111  till-  snii  ;  ui  I'l  it;iiiii'ant  ol' 
fill  niiiiLi. 

••  S,  11  :       S.  II  !       Sill  :  ■■      This      uiis     the 
a.i\  1.-.      til.      inxislmatni's     wii.ii     iiark     to 
I  h.  II'     in\  .si  iiii;      til.  nils      in      t  h. 
ritiis.      At    that    tiim     Ihii'i     \m  i.'     Disaster 

l.'i.lKHI     stn,   kilni.l.   l-s     III     till'    rnlll- 

|iiin\.  ami  iin  aslnti  nianipnlat  mn  was 
iii|iiniii  til  |iii  ri|iitati'  a  |ianir  iiiiinn;.' 
th.  III.  'I'll.  stiM  k  was  tiiinwn  |i.  il  in.  li 
.  .11  III.  null  k.  t  tl.  Ill  snlij  at  aii\  prirr. 
.Ml mill  Is   nl    till     (hlictnrati  .    wiin   cilc  llsjird 


rir.MN'G      IN      A      TKKSTLK      BY      HVDKALjMC      SLUICING. 

Biiildinu    .ill   fp.ih.inkmcnt    with   material   washed   down   from   the   niuuniain-side   by    water    jets.      This 

method  has  been   borrowed   from  the  old  plater   miners. 


nil.      NORTH      fOAil  lIMIill)  Il-A\i:...      s.         lAUi.. 

Dr.iwn    by    ihe   late^^    type    cit    PacilK    (4-b-2)   tn^ine. 


TH1--    ^uK^H    toAii       1-ia;;  I  i-.u,  ■    ki.ak    vu-.w.    showing    thk    oi,^i  ii\  a  ;  ion    cak 
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""'""""I"'      I'"'!'      II'      11"       lll„|,  ll.lkllrj,     (II  .,     Il,;llll,|v;ikln^     s|i,„k     lo     III,,-,,.     u|„,     l,;„l 

'''■i^"iii"l    i"    -I'  III    lii'     Hi^a. lions    li,i,     l,\  kill,,,.  ,1    111,'    s,-|i,,ii,.      Th,  \    l,,„:    hiiilt    ,-,:,.-, 

' ^111-     i^    "i     ;>■'""•.     ■''.IHM),     .,11,1     .;. I  Miks     ,,r       III,,,     (lUliMJ      Is     k.c,,n„,lu,s     .,|„| 

•"■'•^  ''iii-i'      'li'    i:iii":i\   iinik  r  ciillix^iti,,!,.  l.-j;i(i    Ii,il.'IiI    \iliirl,s      im,i    j    1,;,,|    i.im,, 

Jll^'     I"    sIm'^^      vvllill     II,,'    -MHIImI     uoilkl     \l,   1,1.  |,,|'      ||\,.      s,;,|.-      .v,,|k.          ^■,   I       I;, I-      niolV      COP- 

""'    "i'  "■    l"ili.^    rllolK    u,iv    III    N.ilii.       'I'jir  Miiclliii    lliiiii    l|,,     iiii|,:im,     ,,1    s|,,l    I,|m|iu;iv 


Mil        XOK.HIP.N      I'AllllC      TKANSCOMI.M   MAI.      1X1  KISS     tllMlilM.      Till.      11-,      II   If      I'l  K      Mill- 

r.KAl.l        IMKdLCH       nil.      KOCKUS      WITH      A  IIOLIHII.   Hl-.AI)i.K 

Whfll   Ihi-   u.iin    Is   lu-.ivy    a   liiird   t-n^iiic   is   alt.ichud    as   a    "  pii.ihtr." 

lllWs       |,;|,|      i.,,11,.       Ii.itll       |||,,t       Ih,.       \,,|||i,   III  1111,1      111,        n.ljlllo      s|,„k      U.ls      111,.      s,,||,|||y     of 

rilClll,-     \V;|s     l|;iv,ls|,|u     .,     ,i,s,||,      „||,    IV     III,  111,       I , kill, ,11     ,,l      111,       .Ml, Ml,-     \V,sl      ulllcil 

Ulls     llll|„,ssll,l,.     .,,1,1      „|„,|.,       ,„,,      .,      |,|,,,|,,     ,,|'  ||.„|    1„,,.,|    |,|,,|  li^     1^-1,    ^^^^1     .^    _^||^^|^      hllsjul 

i;l;|ss      cillkl       nn,u.        •r|„,      sl;,,l||„  ,1,.      ,.,,i||,|  .,|    -mill    llll.ll,,,  II    t-|k,ll    niT    III,      kill,!    uhicli 

'I"'    '"     "l-ix,,!:     uliiii    111,'    |iiil)|i,'    |,,s,s    lis  111,    i'iiilu:i\    llii',:i,|,,|  :    in   I  ST.",  ,  ,\ ,  r  .-,()(».(HI(> 

'l''"'      jll'i^llHlll       lll.s      ,,1||       ,,r      111,'       UllllklU.  Imsil.ls       U,l',        ||i,,'X,.|,,l       111       lllis       s,,-,',|||,,| 

•l^i.\    (  i>,,k,     i,i„l    (  ,iiii|i;in\     sln,\,'    hiMil    I,,  ,1,  s,  I'l  : 

'I""     "i'      l''"ii''-     I'll'     niisii,',',  ss|iil|\.     i:,i:l  .\||,r    111,'    sni.isli    :,    slim, liit -esc    |„ili,-v 

"i'.^    "'ii'   'i""ii   111   llir  ,1,  1,11,1,.  „,,,    niiiinliini.,1    l,,i-   s,,i,„     \,.ii's    t,,   .nalik' 

(■.iislni,-ti,,i,  „.-,s  l,i-,,iin|il   t..  II  sill, 1, Mill.  Ill,-    Inil,,!    Slalis    l,i    i',,-,,\,r    its    lluaiicial 

N,,t    aii.illui'    |„iiny    caikj    I,,'    lais,,!.      •|-|i,  l,„,liiiu.      'I'l,,      i|,„,     ^,,.,,    |,,.|,,     j,,    tii,.n,ii;.rli 

a,l\,  Is,-   ,-,|„„-ts   uliiili    li;„|   |„,-ii   .-in-nkit,,!  i.-p-m-.     an, I      s|„,„,,|      ,i      .t,:i,l\      inciiasr 

"'"     •""    <l:iiinini-    1(1    M    -as,      th,'     |,„,s,  -  ni     iK     i-<\,iin,,    ulnlc     Ihr     <1,  scrt      kiiiil. 

sinims.      The     (linctiii's     liuiiir     ,,n.     Ii<,).iiii.'  r,  uani,-,!    uilli    .lisiiani.    alliact.d    sc.ns   ..f 

aiiiinisl   |i,,|„'  lliat  tli,-  sitnalmn  would  i-ijr|il  s.ltkis  uh,,  l)r,,ii;;lil  il  iiii,l(i- cnllivalinii. 
lis.  If.    I, lit    111,'  ,-,,1-nir-  .',,111,1    n,,t   br   liiriKil.  Tli.  r,-  «as  ,,n,'  |,i,|,nlaHalla,-y  wliich  Juki 

Till    line   «(iil    ml,,   l,ankrii(,l,-y.      This   was  th,-   ,.,,uiitiy    kicked    IhniU    aijanist    aM|'i<aii- 


IKOM     lAlLLRB    TO    FORTUNE 


tin:il    (  \|i.iiisi(>ii.      '^lll^   was   tlir   iin|ir(  ssioii 

of  till-  |)i'aiiif  Uiiittr,  wliicli  WHS  said   tu  Ijc 

a  liiL:lil  inair.      (iilaililv    llicicv    Masls  IKnii 

till     N'ortli    lia\c    a    cliari    s\m  ,  |i    ,,i    si\iral 

liiinilni!    nulls   (.\tr  ((uiiitiA    as   IimI   as   a 

talilc    t(i|i;      the      sh(i\\tall     is     |iia\\.     and. 

Ill  uiLi'     iiiiiilislriicti  d     in     its     In  ll(  r  ski  llrr 

drill,     it      ddis      |iilr      ii|>     III     liUL'r     banks, 

HI    III  I    (ir    iiiiin     in    di  iilli      i  m  n    tu    this 

da\.      Till-     siildiirs    will.    Will      stri\iiii     In 

siiliiliH    llir  riralcitr.int   Indians  IiuIiIiiil'  Uh' 

.Middii    \Vrst  diTw   fiarsiiiiH    imtiircs  nl   thr 

l>li/./ards.    the    liluud-frii  zmil:    Inw    ti  inlii  la- 

tiii-cs.   and    tlic    liinL.'.   Iiard    winter.      'I'liis,' 

liiijlily  -  i-iiliiiind     rr|iiirts    r\in    scaled    Ihr 

sillli  Is   will)  veiitiirid   into  this  dnniaiii   to 

siii'li    a    (liijree    that    nian\.    after   tliex     had 

j;atliere(l    their    haivest--.    Inekeil    the    doors 

of    their    sliaeks,    de|iarteil    to    the    towns    to 

iiilieinale  throiiLih  the  wilder,  and  returned 

to  their  lands  in  the  s[irini.'. 

rnfortiinafely    the    railway    nialiaL'enient 

made  no  effort  to  dispel  these  fears  :    rather 

tlieS'    sii|i|iiirteil    them.  When 

The  Winter  j,,,;  |^^^,  ,,„^,„,,  ,,,■  ,  ,  , 
Traffic. 

Ill  en    loadi  d     into    the  railw  a\ 

truck  and  dispalehid  to  markit.  all 
loe()nioti\  e-.  wayoiis.  and  mill  oii  the 
|irairie  were  withdrawn.  The  coiii|ian\- 
coliehided  that  it  \\as  lietter  to  close  doun 
the  railway  for  li\c  months  or  so  rather 
than   face  the  fury  of  wiiitir. 

These  illusions  prevaildi  until  thev  were 
dispelled  ill  a  somewhat  unusual  niamier. 
Tile  .Sioux  lii  hellion  of  l.STti,  the  massacre 
of  luster  and  his  little  hand,  .and  the 
eeuei'.al  insecurity  of  the  coimtrv  arisin;; 
from  the  sueeiss  of  Ihe  |{rd  Mi  u  stiiiii:  the 
(iiAernmiiit  to  drast  le  act  ion.  The  rail\\.i\' 
liad  11  ached  the  east  li.ink  of  the  .Mississippi, 
and  Hisinarek.  .at  the  railli  ad.  had  lieeome 
an  important  str.ateoica  centre.  The 
liovcrimient  completed  its  plan  of  c.im- 
paitiTi  ;  Hisniarck  ^vas  to  In  the  h.asc. 
.\s  it  was  cssintial  for  tin  War  Olliee  to 
lie  111  elosi  rail  .and  telerr.apliic  coniinuille.i- 
tion  \tilh  the  front,  tl;.'  railway  <om|)aiiv, 
after  the  harvest  of  ISTli  had  Ikcii  |;arnered, 


was  asked  to  refrain  from  w  it  liilr,i\\  iiii;  its 
nil  n  and  rolluii.'  stuck  for  tin  \Miili  r.  Imt  to 
klip  the  hill    opi  11   liii    niilit.ti\    piiiposis. 

'I'he  (io\  eminent  tr.allic  was  suiinwhat 
liea\  \ .  and  .\al  iiri  ,  as  d  di  li  rmiiii  d  lo  aid 
the    refraeloiv    Itid    Mill,    hiirlid    its    h.rces 

lilmdiii'i  lili//,aids.  d.i  ii.ido  like  winter 
stnriiis.  and  lii.a\\"  snuwfalls  upon  the 
raiUvav  with  impardlelid  saxaeiiA.  \i\ 
the  luaiiaLieuii  nl  lApiinncid  lio  dillieiilty 
111  kei  plIiLl  Ihe  lllii  opi  II.  'I'he  ill  l.ivs  to  the 
trams  were  slii^hl  and  Ihe  rolling:  st,,ek 
suffered  no  injury,  .\ssuredly  the  terrors 
of  the  prairie  winter  had  In  en  i Aai'ijcratcd. 
Why.  the  N'orlhirn  I'aeihc  suffered  feuir 
lossi  s  and  less  delays  from  the  siiow-IkihI 
on  the  open  plains  than  had  the  New  ^'ork 
Ci  nli'.il  in  the  si  ttled  Mast  durini:  the  same 
\\inter!  The  lio^i  y  was  laid:  from  that 
wilitei-  forvvard  the  line  x^as  kept  opi  n  the 
wlioli    yiar   roiiiid. 

In     IST!'.    the     railway    liaxiiiLT    retrie\((i 

its     position    soiiHwhat.    Ilnaiici.il    aid    was 

fortheomini.'.  and  construction 

was  r.simied.     On  the  .ast.rn     ""Jk'"?:  '^^ 

iMississi,)pi. 

section      the      broad      rolling 

suathe  of  w.itir  of  the  .Missis-ippi  Hiver 
had  to  be  crosstd.  This  demanded  a. 
niassi\r  iiiilal  bridge.  l.KM>  fi  el  loiii;, 
di\  ided  into  three  spans,  with  the  r.iilwav 
track  placed  .")!>  feet  abo\e  the  water.  lU' 
the  time  this  was  eoiiipleted  fJOO.OOd  had 
eoiii  a  suiiiewhat  Iml;  iti  in.  when  iiione\" 
was  tiyht.  lo  aiUalici  Hie  raib^ax  b\  less 
tli.in  a  qiiarler  of  a  mile  1  .\ft(  r  the  west 
bank  w.is  n  ached  the  eonstructional  forces 
aih.inced  o\-er  tin  lolliiiL'  Jilains  of  D.ikota 
and  Moiitan.i  as  far  as  the  foothills  of  the 
IJockiis  at  a  rapid  pai  ■  The  sur\eyors 
eased  the  cost  of  coiisliuct  on  by  follin\iiii.' 
the  line  of  least  resistance  Instead  of 
coni|ii(  rini;  proilii_ious  obstacles  b\-  Ihe 
com|iletion  of  striking;  jiieces  of  work,  thev 
sounht  to  a-.oid  them,  althoiieii  the  erade 
and    curvature    suffered    somewhat    in    the 

process. 

On  tlie  West  coast  the  railwav  was  pushed 
forwaril    just    as    rapidly,    nltlioupli    there. 


2=;') 


KAii.w A^    \v()M)i;ks  ()|     rm-:  woui.n 


OUIII'^     111     III!      (   .l^.  aili  ^     lil^l'lll  ll|ij     ,|.i\,iMri,  ^1(111       I  1  --l^l^iriii  ,  SI  I      IIliI       si\i|,||       iiii'IiIIis 

|iniL;n  ■■■<    ^^.i^    li -^    iii;iik'i|    in    |m.iiiI    ,A    .|i,  |i,issii|    1.,  loic     lln  Itc./.  iikhi    'rmim  1.    .'l.tilO 

tniii-r.       Iln.j.      nils    m    U,,     immmhI  ,,iiis    h.nl  I.  .  I    I.  .ii^,   ;,  ml    iIh  MmILhi    ruiin.  I.  .  ,|    .■{.MT 

111     111       s|i:illlli  i|.     .'Hill      lllisr     \\  I   11       ii\(llii|lii  |iil.V\.|i     |ilil(iil.  Sllllllll.llli  I  il|sl\    \\llli    lllC 


llil        NiiKIII      iiiA-I  IIN!;ll:>  IKnsSlM,      THI        llkl:        1        Sl'ANNINli      THK      M  ISSlSSIHl'l      KIVKK, 

WIlKll      lil\n.|b      Tin       IWIN      I.I1IIS     Ol       si        I'AUl.      AND     MINNK  Al'OI.lS. 


li>      iiTclniL^     iii.issiM      liiiiliii-     (iisllis.     Ii,i'  iliuiii'j    111     llii     iii;iiii     Inn     Inuii    i  ;ic-|i    iml. 

\\  liirli   iiiill >  111    111!   Ill   liiMilii  I'  cmI    in   t  III  sjiml    s|j|||-s   \si|-,    j.inl   ili.w  n   nitn  |iriiiiiisniL; 

\irniil\      \Mir     iisiil.      'I'lii      liiiiii|is     1,1     llii  ills'    iris  111]    niiiiiii:;.  Inniliiiiiii;,  :inii  aL;nriil- 

niiinnl.inis    win     Iriiiiniiil    li.irk    In    |iiii\i(li  liii-;il     il'  \  i  lii|inii  lit .       In     inniK      i\ri\'     in- 

,•1     ii,il'lii\\     r;ii|si\\:i\      Inr    lln      imhils.       Tlir  slnnri-     tin      I  iranclus     n  si  m  I  i|i  i|     \\\r     niniii 

Inrliiiliiil     iiiiiiinlnin     iimin     \m  i  ,      s|i.,nni  il  Iv.irk.     nLismnrli      .is      liii\      pri  rnlcil      tin 

li\        hi,l\\        \M"ii|in       lilllli^is       iiliii       llisliis.  SI   111,   Is.     SI,    Ihat     ;i     |i,r|iii|     i,|    snnil'    Mill's    111 

i\ii\lliinL;    111  ni:j    i-nii'inl    mil    n{iiin    |iiiiiii(r  iin|iMMlnrl  i\  nii  ss    |i;ii|     ti,    In      r.ind    lnliU'c- 

liiH  s     II,     iiilnri      iiiislnirliiin.il     insls     .IS  iiii\    |irii|ils  wiir  llkl  |\    111  ;ici-nic. 
nnirli   ,is   |,iissilil,.  'I'll,.    \|oi,|i,ijs    I  111  rL;\      \mIIi     \\liirli    cmi- 

W'liil'      I  iiiiiii  IIiiil:     \mis     mliicrii     In     till  sliiiilHiii     \\;is     iiiiiintaiiii  il     \iliiii     thr    i  ii- 

■iiiniinnin.  it    ('iinlil    imt    In    .■i\iiiili  il  rntiii  l\  .  L:ini  i  nnu    Imci  s  ihht  ninir  s,  |||i d  ilimn   tu 

'I'wii    ln;i\\      \Milks    nl     this    cliniiirli  r    \m  n  I  In  ir  st  i  iijr   \mis   i  liii     li  i   i  In     t  ili  Irss  net  i\  it  \ 

I'l  i|iiiii  il    111   ^1  t    tlirunijli    till     l!i,rk\    Ml. nil  nlMr.   llinr\    X'llhiKJ.   w  Im  iisshhk  i|  cunt inl 

t.iilis.       Ill    ImiIIi    (IIS,  s    till     iiii-k    put     n|i    a  nl    tlir    railway    aiiij    ulm.    Iia\inix    luiiil    up 
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.•iC(inirii.iii<liii-_'  f,iilu;,\- iii.iiM.jni^  1,  IMil.ilioi,  .,,■!„,„   ,,l    ;i    I  |■:ln^(■(.tlhll.  iil;,l    r.ii,u:,\-    ui„ 

'"    ""     ^^''    •'■    "'l^    l'l'"l    I"    III.      |„,.|.    ulilrl,.  s uImI    ,|;,,i„m.        lint    \,||.,,,|    riKlllll;,ni,,| 

'""''I'      II"        -IlinuMll       rilMll.l.llV       , hi t|,;|t      (i.cllIC      (>{>(r;|llo||      Ul.lll.l       he     <Im,,|„1' 

u:i^  ^..HM  uii;.l   nil.  KMis.       \  ilia  I .  I  u  .1  ■    , ,  I ..  .1  II  lliali    si.  :iiM.    .111.1    liial    il    u  a-,   ,<  1 1  a  in    I , .    I  „• 

'■■"'"■'^    ■"!" -Il.it"!-.    ..r    slinii.j    cliaia.t.r  i,..,l    |,„    ||,.'    in.  iiiilain    ...Im.iis   ,,|    I„u    lall- 


TIIK     Oil)     AMI     THK     NIAV,     M.AR     I.  Al'l'I  \GTON, 

To  the  Iffl   is  the  oriKin.il  bridi;.-  Innll  of    wood.     The  old  line  was  ubaniloned  when  the  new, 

straiKhl  and  more  level  track  was  finished 

.111,1   iTiiiaikaMc  loivsinlit.  who  coiniiKiii.U.l  \v;i.\  s  at  all  cv.  iits,   since  ailanuite  nicrjiy 

th.'  iinlMMMid.d  c.nli.l.Mc.ol'  |,.,u,rfiininan-  is    -.11,  lally  available    from    tlie    iiioiiiita'iu 

cial  iiitricsts.      If.-  had  h.  1 11  assnciatrd  with  tonrlits. 

Mr    Thomas    Alva    K.iis,,,,.    and.    in    IS.si,  Villar.l    aKo    tnist.d    his    .iioiucTs     ni- 

uli.iith,  Wi/anlolOianyruaseNp.nm.nt-  |,|i,.|tly— !,.■  did   u,,t    hamp.  r   Ih.iu    ii     any 

m-  xMth  his  cl.rtnc  railway  at  M.nio  i'.irk.  wav.      It   was   .i|,  t..   II,.'  .nninc.  is  to  -iv,. 

t..r   tli,'  constnicti.in  of   which   Villanl   was  tli,'    Ust    ntiim    ,.11    tl„.    ,,utlav.      Tl:r"cn- 

piimanly  ivsponsihl,-.  an,l  in  wliich  he  sank  l  in,,i-s    appr, Viatel    this    jr.imu    of    trust, 

his   own   m,,n,y.   he  ,liseiiss,,l   with    K,lis,„i  ami  ,-,  rtaiiilv  -av,'  tin-  Presi.lrnt   as  line  a 

th.'   .leelrilicati.in   of   tl„-   North,  in    Paeihc  lailuay    as   .'■oul,l    b,'    CNp.-eted,   thounli    in 

throuLdi  the  Hoeky  Mountain-.     Wli.  11  it  is  cmsummatini.'    this    ,n,l    tli,v    sp,  nt    some 

reinemb,r,.||  that  at  this  ,l,it(    .Krtri,'  rail-  a.OOO.OOO     more     than     was     .■mlicipated. 

w.iy  working'  was  in  its  iulan.y.  wh,  n  not  \iliar,l  sparred  his  nun  on.  sin,,-  he  ncocr- 

more  than  -.'J  miles  of  dectric  railway  were  nised  that  the  sooner  the  undertaking:  was 

in   operation,   and   that   as  an   experiment,  compl.ted  the  earli.T  woiiM  a  i_nv.it  stn.am 

the  idea  of  aii[)lyinp  this  motive  power  to  a  of  trallic  llow  alon"  the  sttcl  channel      The 
33 
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H\II.W\^     WO.M)'  RS    OV    Tin:    WOULD 


N|'i  iiii;  i.C  iss;!  \|Ih  I  wii  l..nt;  ;ii  Ills  u  iI  Inn 
liir  .isiir.ililc  (li-l.iln  I  "I  "III  .1111.1  III  1 .  ;inil  it 
vvi,  i.iiK  a  III. ill.  r  I'l  "I  I  K'  I"  l"ii  III'  i.iil^ 
Ir.iiii  I  Ih  II  -I  nil  I  tliii--,  iiiniin'j  Iroiii  llir 
\\,  ,1.  (  )n  Si  |it.  'iilii  r  Mil.  |.s^;!.  jiiihl  vul.l 
I,  -li-  il  \  .  I'i.  l;..Mi  11  ~\<i\s<  v^.K  ilnv  I  n  .il 
(.,,1,1  (  IV,  k.   Ill   II,  11-. ill    I  .in\i,n.    Ml, III,  II  I. 

t'l,.      s|,,',  IIM     I       |,,|'      lllr      all-|Hlli,l|s      I   \ ,   hi 

1)  in-    I  lir    \  I  i\     In  -I    I  II  il    ".I-    ill  i\ '  II    ml" 

a      ^!.     |i   I-     •_'!•     mil,  -     \\'  --I      "I      Dnliilh     in 

1n7i».    \\Ih  II    Hm     N,,illn  111    r.Hilic    l!aill"ail 

\x  I,   iiinii.,,  nri    I,       r>\    lliislmkili:;    l"'jillHr 

I, I    I'l,     two    -,rli,iii,    all    a'j-l' •-;  ill     "I    •J.'J.'i'.t 

mil,  >   \>  111    liiiMi'jIit    ml"  "I"  lal  i"li. 

'I'll,    III". I    -,  iHila.nal  ili^plav    "I  ripjinn  r- 

ll|,.|     1,11     lllr     u!|,,|i      l:i|,  .     Ii"\\,\rr.     w    1.     Ilir 

illl\  111-  "I  111!    Sl.ilil|l.  ili'l'lMI- 

The  Stampede  ,,,  |  (,,  ,,\ ,  ,v,,nii  I  la  I  a-ra'!r 
runnel.  ,,  ,,,, 

Mmint  ims      I  111    iiillli    arliiss 

this  cili,tarl(    liailli,  I  n  a  nialli  1-  "f  (liMMissjon 

ai la  till    iillicrls  "I  till    (•"m|iany  silin    llic 

liist  s|)ai|iliil  "I  (artli  was  Imn.H  in  l.sTO. 
ami  fill-  rii  \i  11  >i  als  the  i|nrsti"ii  was 
(!,liati;l  as  t"  uliii-li  |ia.s  tlirciULili  lln' 
laliLir  sliiinlil  lir  julliiwiil.  'I'lir  siir\i\ini; 
ii'-imii's  uaiidwcd  tlic  Issiic  diiwii  to  a 
•li"iiT  ill'  tlinc  — tlir  Natciiis.  tlir  Stainiirilc. 
ami  tlir  Suiii|naliiiii'  I'assrs.  WliicliiAc  i- 
liiutc-  was  takrlt  a  tulilul  ".as  nrrrssar\-. 
s"  that  it  was  a  mat  til- 1  if  si  Irctiiii;'  the  must 
aihaiitaLiii'ns  route  I'l'oiii  tin- (.■(  (iiicimir  am! 
tiallir    |i"int   of   virw. 

The  liriasimi  was  lift  almnst  (•<>iii|ilrt(  ly 
ti)  Mr.  \'irL;il  li.  l$"jjiit'.  "Iio  at  that  time 
was  cjiii  f  assistant  i  iii:iiir(  i'.  I[r  liad  l)r(  ii 
spviii},'  tliM)iiL:li  tin-  iniinntains  lur  yi  ai's. 
bi  iiiix  i'(sp<insil)lc  I'lir  till-  iiKiiiutain  divisiiui 
(if  the  railway,  'riiniiiiih  lii^  cnci'^iy  tlic 
Stani|H(k'  I'ass  was  (hsciivi  icd.  lie  liavini: 
Milt  a  iiiirtv  throni^h  the  iiiuniitains  ii\ii' 
this  riiiitc.  wIkii  11(1  kiiowlcdiic  of  sncli  a 
jlat,  ua\-  existed.  Mr.  Viryil  i.'..  Hii;;iie  is 
"lie  "f  tli"se  (.treat  railway  eimiiuers  wlm 
iia\,'  lie.  n  enatrd  liy  railway  liuildiiiL'  in 
the  western  liiited  States,  whu  at  a  later 
date  provided  the  I'liitid  States  with  its 
easiest  and  fastest  traiiscoiitiiiental  railw.iy 
— tlie   Western   I'aeilie   iiaMii;;  a   maxinmin 


-ra  1,    ,if  "iiU    ,">■-'  f'  '  I   I"  r  mil'    — is  ilrseriliid 
in    ail"!  h'  I    (  li.ipl'  I . 

Ill  l"^^^  Ml  |!"-iii  n  eoniiii,  iid' ,1  llie 
a,l")  li,,ii  "I  111.  M.imp.  d,  T.iss.  an. I  "ill  ■ 
hn,  1  .1  I  iiiin,  I  II,  iiK  -  mil'  -  in  I'  iijUi. 
will,  ll    he    1  ^lllnali  .1    e.illl  1    lie    e"ni|.l.  t.  .1    III 

t  iM  iit\    I  I'jht  III'.       All  iii'j  "11  tills  ,iil\  le, 

I  h,     lalhi.A    1 l'an\    eall,  ,1    l"|-    I,  ml'  Is    t"l' 

I  In      I  ,,|il  1.1,  I  .       Till   I,       \\.ls     II"     ml.  Ill  I. .11     "I 
p,  niiilliirj  llii    siiei'.  -.lei  ei.ntiaeli.r  I"  il.ill> 

0\  1   I'     III-     Wi.lk,         'I'll'       ImiIT     H.IS     III     ll,      I - 

pli  t,  .1    III    111,     all"-  1     t iillii'  r   .1    p.  n  ill\ 

of    l.-JII.OdO   ,111.1    1(1    p.  r  (  .  III.   "I    Hie   e.ilil  l.iel 

pi  ll',  .       Ail    I  ll,     1,  ailiii-    :■  ilUxa\     l.iiilil.  Is  ..n 

til,     c.nliii.  Ill    111. I    l"i    III.     will!  .    lint    ivh.  11 

111,'   I,  :ii|.  Is   \\,  I-,    "p.  n,  ,l    ll    \va-.   t,iiiii  1    lliat 

all    iiliknn\  11     111, III.     \i  Ui.ll     1!.  lin,  1 1 .     \<as. 

r,  a,l\      I"     .K''  pi      I  ll'      eiillilil  I'.li-.     all  1     l.> 

("inpl.te       til.         i"l.       lor      »;•.'.•!•.', (Kill.       ill- 

li.ar.st    liv.il    \\.iiil.d    over    CMHI.OdO.      The 

Hinililt    tilldir  was  aeeeptid.   lull    the  eoni- 

pi  tiiej  liinis  niamtaiiied  that   it   in  \er  emild 

lie  dull.-  f'lr  the  prill,  and  tli.it  t  he  emil  i  aelur 

fniin  111'-  west    w.iiil.l   ■■  l:"  limke    "  "\ir  the 

ll.illsaetiiiii.       liiil   iJellllill    kin  w    iiinrethall 

th,  \  .      lie  had  limit   some  of  the  most  dilli- 

(aill      ,.etioiis     of     the     line     ill     tlie    Wistiril 

1 iitains;   hail   winked   under  Mr.  Uoiine  ; 

ami    was  eonridelit    that    the   time  set   down 

was  adeipiate  for  the  task,  so  was  prepared 

to  ll  Iv  on  the  estimated   time. 

The     coiitiaet'ir     hustled.      His     hid     was 

aeeeptid    on    .lamiary    -.Mst.    ISSCi,   and    he 

had    undertaken    to    complrte 

tin    tiinnei  hv  Mav  "Jlst.  1  S,ss.     The 

.  .       Contractor  s 
I.iaviil'i    the    Northern    I'aeilie     ujffituUies. 

IJailroad   olliees    in    New    York 

with    his    eontraet.   he    at    once   ordi  red   all 

tlie   pl.iiit  reipiired.  at  the  same  time  wiring 

to     his     aeiK  lal    iiiaiia;:(r     in    the    west     to 

tiather   an    ariiiv    of    men   and  to  ent    roads 

from     the     railjiiails     to     the    tunnel     site. 

What    this    meant    may    lie    eatliered    from 

the     fact    that    a    waiionroad     iiad    (o    he 

drivi  11  thronjih    |iriiiieval    iiiouiitain    forest 

for  «•-'  milts  on   the   east,  and   for   87  liiilis 

(111     the     wist    side    of    the    raiiL't'.    risiii;.' 

iioni     .^0(>     !o     4.'_*tMi     Kit     iiiTiiiiiie.       iiic 
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ciillinu'  of  till  >(  toll fiMcK.  ariil  lln  tr:in-.- 
|i"rl  III  (III  III  :i\  y  iiiiicliiii.  I A  \(.is  lai-  ninir 
lAailiiiL'  iinil  ililliciilt  tli.iii  till-  Imiiiiii;  uI 
llii     liiiiinl    iI-mII.      Till'   ciiiimIi\    ^^,l^    iiiiilir 

^llli\V  al  III!  Illlli.  ;illi|  lilltjr  sliiU  Will' 
llll|irii\  IM  il  fllilll  llri^  llil  iliUMi  nil  llir 
■-liiil.  'I'llilr  1  .11111  a  slhlilill  lli:m.  ;ilii| 
till    ^url;i(r  111    till    luilr   iiiiiil   ua-.  ciilix  iltrd 

nilii    mill     .il t     I    till    iln  |).      'I'lir    111  aw 

iiiaiU  li.ni  tip  111  liaiiliil  t  li|-iiii|.'li  tins  >.i  mi- 
!l>|iiiil  i;hii  by  lil'irk  alhl  larkli  .  aliil  a  liillr 
;i  ila\    x\as  a  i;iiiiil  a\i  la:,'i    |iri  i;,'ITs>.. 

An  aiKaiirr  ariii\  iil'  iinii  ui n-  nut  mi  In 
till  liiliiirl  silr  with  a->  iiiiH  II  s|iiii|  a^ 
|iiis-.ilili  ,  ami  liny  iiiiiiiiniirri!  (Iiiniiil;  tin- 
lluli  \l\\  tilt  Willi  ll\-  •_'■_'  lilt  lilali  t|||ii|li;|| 
Ihi-     (iitlllils    1,11    I  acii     siilr.       Ill    tills     (irc- 

Iniiiliaiy    unrk    two    i iitaiii    sli-iaiiis    had 

111  111  iliNcrtfd,  oiir  of  uliiili  fill  ill  a 
liiaulllul  CiiM-adc  aciiiss  the  (.isliili  |iiiital 
IVoiii   a   hriiiht   ut    170   Int. 

Wliilr  till-  tiiiiiirl  la  CIS  wire  hi  inn  <'N- 
cavatrd  tlir  i'aih\a\  rll^iliiris  a|i|iiaiid  nil 
till     sri  III     In    la\    a    tilii|iniar\ 


tiaik    (i\  1  r    till-    iaiiL;i  .      This 


An  £8o,ooo 
Switchltack. 

ill      itsrlf      was      all      aiiia/iiii.' 

|)irrc  nf  wnrk,  cniiiiilisiiiLj  a  switchliack 
ainiin  which  the  'rains  \m  it  piislnil  and 
|)nliril  IVnlil  level  In  le\el  n\i  r  {.'Vailes 
ninnnii,'  :!(l(t  feet  per  mile.  .Slandinj:  at  the 
tii|i  of  the  westi  111  /iir/ai;  six  tracks  were 
revealed  sawiiio  In  and  fre  dnwn  the  s|ii|ie. 
This  suitchl.aek  cost  ISO. (MM)  In  liiiild.  and 
was  eii|ii|i|eted  liv  ,Iiil\-  •_'.  ISST.  When  it 
was  aliandmied  ten  nimilhs  later,  iipnii  the 
<'i)iiip|etinu  of  the  tunnel,  the  switchliack 
had  earned  CKMI.IMMI  fur  the  cniiipalix  .  sn 
that.  altlimii;li  t>S(l.(MMI  wnrtli  nf  work  was 
scrapped,  the  cninpaiiv  had  prnlited  hy 
t'JD.iMMI  nv(  r  its  provisiiin. 

Owmi,'   to   the   dillicnllies   eni'iMintered    in 
rcaclimi:  the  purlaU  six  out  nf  the  tweiitv- 

ciLiht  miintlr  allotted  tn  the 
the"lk)^e        *''"''^   "-lilipid    by.    tonuther    with 

an  cxpi  iiditiire  of  t'J.T.tMMI  in 
yettiiiir  up  the  inaclilncry.  l}y  this  time 
the  advance  <,Mn!,'s  of  nien  iiad  diivin  their 
way  into  the  iiiouiitam.  from  each  side,  for 


.•1   liilal  ilKt.in    1    1.1   'HMI  I,  .  I   vMlh   hand  iliilU, 

|..l\mi:  S,'.l.-)(»  lilt  In  l„  ihllliil  thlnii^l, 
rock  ll\'  the  maehllii  tnnU  111  IwillU  two 
mniilhs.  'rill  nil  II  Will  divided  mln  liii- 
liniir  shifts,  at  waL'is  iMii^iti^  fmni  l(K.  In 
■_'iK.  a  da\.  acenrdmLr  to  tliiir  skill,  and 
as  much  mole  as  tin  \  cniilil  make  n\  ir  the 
l.'i  .'iS  lilt  per  da\  which  was  set  dou  n  as 
Hie  a\irai;i  pronress  necessary  to  conipli  ti' 
llii    tiiiiiii  I  on  time. 

\ii  1  ffi.rl  \vas  spared  to  la.iintain  the 
schiduliil  rale  of  aihaiic  Hut  when 
w.ili  r  liiiist  III.  and  caused  the  inek  hoes 
In  aliandoM  I  III  ir  task,  siiini:-  dila\s 
oeeiiried.  sn  that  the  Wnrk  coiiipliiid  fill 
liehind  the  reipiirid  amniinl.  'I'ln  m  liiction 
anise  lietwien  the  cnntraetors  sii|ieriliten- 
di  111.  who  Was  pnpiil.ir  with  llie  men.  and 
the  raiUvay  company's  residi  lit  (nnjuier. 
.\t  last  the  tiinii(l  liiiildcr  was  forced  to 
leipiest  the  railwa\  to  chailiie  t  heir  (ilheial, 
as  the  cnnlraet  was  in  jeopariK'.  'I'his  w.is 
done.  and.  harmony  lieiiit;  n  stored,  tin' 
miners  set  to  wmk  with  ndoiililed  (iierov. 
'I'luy  not  only  made  up  li  ewa\-.  Imt 
l.'ot  ahead  of  the  schtdiile.  .\s  the  lionrs 
knew  thill  the  contractor  was  up  anaiiist 
a  time -limit  they  let  thenisiUes  ir(i. 
.Spirittii  rivalry  sprani:  up  hetween  the 
^ian^s  wiirkini,'  on  the  two  faces  as  to  which 
linall\  would  put  the  ijreatest  length  of  tho 
tuniiil   to   its  credit. 

The     linie     was     dii\en     froiii     a     centre 
headilli.'.    frniii    which    it    was    widened    nut 
siihscipicnlly  tn  its  full  dimen- 
sions.    .\ii  inLieniiiiis  machine     ^"  Inicenious 

,      .       ,  Machine. 

was      devised       to       lacilitate 

work  at  the  licidini,'.  It  was  like  a  hi;; 
table,  stradillino  the  full  width  of  the  tunnel, 
with  its  lei;s  mounted  on  twii-\\  heeled  trucks 
which  ran  aloni,'  a  track.  It  was  sntliciently 
hii.di  to  permit  the  dump  cars  to  pass  beneath, 
to  he  tilled  from  the  top  nf  the  table  tlirouiili 
shoots.  The  "'bench"  or  footing;  of  rock 
ill  the  lower  p.irt  of  the  tunm  1  was  kept 
.'iO  feet  from  the  drilling  lace  in  the  headmtj, 
and  on  this  the  drillers  toiled.  \Vlien  the 
holes    had    beei\   drivt  n.    and   tlie    "■  shots  " 


If  Ml 


K  \ll  W  \^      \\(»\l)l  KS    (tl      I  III      WnUI  I) 


Lowfiiti;;    a   61    UH»t    ^ililt-r    In.ni   itie  cars. 


;illl|H  ll     liullir.     Ill  I      I  iii.U     Will'     I  llluVi  II     l||M  ill  1 1    l  I    I  \  .    U  1 1 1 1 1     I  I  li  ■  (  i|  I  i  \    I  il  I  M   I'  (   ^--i    1 1 1  1, 1 1   I    \  |  M   hi  I  i - 

lil^      I  iii\  '  llilii;     liil.h.     \\li|ili     \v,i^     |iii^lnil  Inn     i^.i^     II     cniil  I  iliiil  h.ii     (iT     Is.    II     iiiiiiilli 

I. .'All      III.        Illllll.l      I T    -...111.      (llsliilH.       v\|ill.  l,.\v,ll.K      111,       |i,,s|.ll;il      (sl.ll.hsllrd     iMltlllir 

ll.      l.lllvl     VMIs    111. I. I.    .         Wli.    II     111,      MlM.k.'    1111,1  I 111. 

Mlll.s       llirl       .1.     II.. I       II\M1\         111,         lull!,         W.ls  till     \I,1\      :il.l,      I.SN.S.     ,lo|,t,,|,     ,||,\s     l„|..rc 

.ii-li,  .1    I..   Ill,     lii.iil    iiu.ilii,   II    h.  sii   s.  II.  s  ,.|  111,      .  \|.ii,ili.,li     1.1     111,      r,.iilMi.l     Inn,.     Ill,- 

|..l,  s     .{iiv.li      111     111,       |.,,.k      liir.  .     III.       Ilinrk  liisl      |.l,i,      ,,|     |.,.k     \Mis     l.l.ik.ll     (|i,ull.     |i,l- 

i|-.  .ii^lil  ,|,.\Mi  I  i,.iii  I  111    |.|,  \  lulls  -li.iK  III  iiiL!  mil  I  niL!      Ill,      i.|.|..  isiir_:     ili  iIIiiil;      Inn,  s      I.i 

■l,iii-(  ,1  1,11  In  III.    Iiiliii- mill  I  iii|.li,  ,!  I  Iii,iiil:Ii  ^Imk,      Imnils     witli     nii,     mi,  ,l  li,  r.      I'.l,  \,ii 

111-   s|i,„.|s    ml. I    111.     tni.ks    I.,  ii.iilli.      'I'll.  ilii\s   l.,l,r   Ih.     .  \ciimiI  1..11    wns   cnmiil.  I .  .1. 

II.  11   11  |i|ii.  liiil.  .1   I  Ills  .1.  \  ll  .  .  iiii.l  |irnm|ilh  'I'wi,  il.i\  s   lilt,  r  t  ll.     m.  lnU    »  ,  1 .     Im.l    1 1 .  mi 

lnl,l„,|    ll    th,    ■■(..,  I),  \  ll  ■■  I  ml  I..  .  ii,|.  mi,l  nil  Mii\  ■-'Isl.  111.   ,  ..nliii.l.  ,1 

As  1 1 1,    1    11,    liinil  .ll .  \i   n.  Ill,  r  mi.l  11.  Ill',  I  ilnl.  .     I',  iiii.  1 1     1 1,1  ml.  .1    .,\ ,  r    I  li.     w.  n  k    1 .1 

n.,11.  \    \Mis    |i,.m'.  .1    mil    !ik.     \'.il.i'   I.,   U..|i  111.     iiiil\v.i\.    Ill,     liisl    r, 'jiiliir   liinii    iiiiimii'^' 

,.i<',      \Mlli     111,      s,li,.liil,  ,1     II, hull,,.      'I'll.  tlii.,ii-li     111,'     111, IV     nil     Mii\      -J-Jirl.       As     a 

|,ll  ill  .1     lllLjIIIL'     n|     t  h,      n.  ,|il  lull,  ,r     \Mls     |i,,l  I  lllll  I,  1    I  ii  ,l'm;j   lirl  1 1,  \  ,  1 1 1,  lit .    1 1.  ll  llll;^    1 1 1    In  1 1  III 

II     \iiiii.      'I'lii      mill     liii'iiiii,      mills, ll     uitli  til.,     .ilinnrmiil     ililliriill ,.  s     .  m.  unit,  i,  .1     in 

lis   /.111.   mill    I  III  \    ill.  \\    ll.  ,1  \  \    I .  W.I  I,  Is   III  Lfi  1 1  111'.;  Ill  t  ll,'  unik.  ll  stmiils  iini,|ui  . 
ii.misis.       'I'll!     Iiiliiini'i  IS    will'    till    \\,'ll    111  Will  11    till-    i'nm|ililiil    Inn     s,|||,.(|    iIdwii 

111'    cniil  iiiili.r's    cmniis    nl    ii    inst    i,|    :!~.  mi     .1.1     ul'     |ii,is|ii  1  li  \      ii|i|irmri|      Id      Im- 
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ilsoimd.      Si  nil  IN    uri'c    |)iiiimiy     inlo    tin  Tli,     Ni.illi.  .n    I'.nilir    l{:i.liiiail    chjiiV'fd 

ciMiiiliv.    ::ii  I     \M  Tf    «l<  VI  lii|>mir    till'    liiliil  MVt  II    ><»rs    of    iii(lis|iutiilil('    pliiifx.    anil 

^•lllltl^lHm^  l.p  fhr  immiii  liiir  i:Mi|   iN  ^|iiirs.  ii|>|>r:it'nl    tn    '       < -'iililisliKl    ii|m>ii    u    tiriii 

The  rolliiii;  sIik  k   liiiil   uinwii   in    \hh:\  «t  fiMdiiiir.     Il\  I  he  m-dss  nviiiiic  liail 

I. ..'I'll   Iiirii'riiili\i  s.  v.'s;j  |iiis-.riii;(  r  iiiJU'liis,  i  hen  axil    tii    t  ..<">(•. (MKI    pi  r    aniitiiii.    anil 

III  1  r>  li,  iniii  ,;,|N.  \\liii,   till  i;ri(ss  ciiniiiMjs  flir  u|iin'lin'.'  ivmmm-,   hail   luin   riiliiciil 

III'!    II-' 11    I.I   o\ir    >,•.'.  lii'.i  iMM'   |„r  jiiiiiiiiii.  Ill    IT     |"i-    nni.    nl    IIh-    ({ross    rarninijs. 

A   |lnln\    i'(  M\  1  I  ll  ml   \\..s   lliMlli  iIimIi  l_\    lilkl  II  I    Mful  tiMlllli  l\  ,       llllWiAir.       llWini;       111       III. 

in    li:inil.    ii\Mii.j    I.I    III!     |iri>s|)i  rity    of    tin-  i  \ii  i.tmnally    In  :i\  y    nist    of    i-niisl  nic  li..ii. 

Iiii'     :iliii     III'      'I'nUli    1. 1     lU    liallir.       'I'Im  llr    li\i.l     Ilii'lIi  v  lii  i;iiii.    a  niilKli  .ii.n 'iiihI 

liiiili'i-     li'-ll'^     Wii-'      I. 111!'. I     iiiiiirr    si.hij  it,    II. iL.    III.     ■.traii'jiint.'    i  II'.  ■  K    i.l     v\liirli 

.  all  III  n   I  niliiliUiiii  nK   I'll'  .1   ii|i  li\    w.i    liili'.;  \\'  i.    ii..l    .  \|i'  liitii-'  i|  «  Inn   I  In    r,ilh\  a  v   ^^  a  . 

lull-    "I     --I'l'il    ill. "11    ni      liiaii,-    li III.  on  III.    ii'-lilllii    wam    .  .f  |ii  i,,|„  i  i|  \  . 

iiLHinlain  -nil  s  mull  r  li>.|i.iiili.-   I' !-•      'I'm.  'I'll,  n    rann     a    li'a\\     lall    in    lln-    liallir: 

I"  I    la  I'I'J' -  ariiiss  I'lTi'ks  iiinlli'lli  liN   Ui  II  l|,,      (nil.. I    Mai.-.     \mIIi     iN    rlia  la.l .  i  i-I  ir 

||||||||||     li\     hn  lal    ■-trin  Inn  -.    ami     llallii  |.a|iiir Mn     •■,    v\a-lill    li\    ; lln  r  lina  in  i,il 

li'ink-  ami  .  a-i,  r  1  iii\.  -     ..laiiiil.       In    llii'.  ,laiii|,iil,.    ,,a.l    lln     N..illi.iii     IVinhr     Itail 

Niai-     ii\.i     :i.Ti;ii.linil     n.  \\      -li.|i,i>     win  n,,H|    \i,,-   lira'jLi.il    il'.wii    in    lln     ili-a.l.f   ..I 

|||.ii  '  il.    'I'll'    I  i.ii  N-.  laiil  vMl  li  In  a\  I'  I-  nil  lal-.  I  Mi;!.       1 1    v\a-  a    s  'i  1  \    1 1  n  k   i.l    f.  a  I  iiin  .    i  ml 

VM  n     lialla-|.  li    \Mlli    -I .j.,i\  .  I    In    |.'  ;  mil  lln-  .  iil.  i  |iii-.     aiipi  an  .1    l.i   1..     i  li. ....;.  1 1    wilji 

an  .  Ii  r.iln.ii  1.1    lln    iiii--r Ii\    .\|.i'--.  -.  illlmk.      'ri,.    lull  i  If.  il  ..I   I  la    Iim  il  rlian.i  s 
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KAiLWAY    W()ND1:RS    Ob    THE    WORLD 


,,\,  rli.ihl  ii.A\  1)1  caiiir  \<  It  oiil\  I'.i'  ;hiiI.  I\  . 
\  illani  -trii-i;l(il  lianl.  lull  c  \i  ii  In-  aliilil\ 
laili'd  in  -la\c  c'lr  llii-  iii-i-.  A  r.  r.  i\(  r 
was  a|i|ii'inli  ,1  to  st  i  ai'jlit.  ii  tlilliL'-  mil. 
\illanl  Mill't  ir,l  1h  a\  il\-.  H.  ln-l  I, is  loiliiiir 
aihl  almost  Ills  icasoii  as  u''.  It  \\as  a 
ilisia  aiti  iiinL:  sr(|iic  I  to  yais  of  liard  uoik. 
llr  had  siiatclird  tli.  railway  troiii  a  iiioii- 
1)1111(1  i-oiicjition  ami  had  plaiid  it  liniily  on 
it^  h,|.  Ills  linaiirial  ariallL''  im  lits  wtir 
<iiliris(d  s,  \arrly  lU  ciilani  ijiiailiis.  Iml 
111  all  mid.  rtakiiiL'  sucli  as  this,  uhirli  was 
i-omposrd  of  two  riids  and  no  niiddii-.  Itic 
oli\ious  task  was  lo  pi'ovid.-  tiir  inissin^' 
link,  rviii  if  it  lid  iTitail.  as  in  this  mstaiicr. 
I  nod  III  lolls  i\|ii  iisi  .  Will  n  he  assiinu  il  the 
"I  ins  thr  Noitlui-n  ranlic  was  nrard. d 
as  a  ""hoodoo"  in',>i'linsc.  and  lir  liad  to 
|ia\-  d.aiK  for  the  accommodation  to  keep 
the  (  ii^im  CIS  j^oiii;;,  s)>nic  of  the  bonds  and 
stoik  canvinif  (i  and  7  per  ccid.  mtii-cst 
Nillard  was  so  stnpc  lied  hy  tlic  iiiaLinitiidc 
of  tlic  liiiaiicial  catastrophe  that  he  would 
havi'  i^oiic  iilidei-  had  it  not 
Kdlson  and  ,„,,  ^  |,„.  l.-,,hsoii.  The  mv,  iilor 
VillarJ.  ,      ,  ,  III 

was  asked  to  che(  r  up  i  h(   hrokeii 

railwav  inaLinatc.  and  onlv  siiccei  d(  d  m 
aeliieviiiL:  the  desir.'d  end  hv  ihsciissinii 
uith  liiiii  tlie  cliitiic  litrht.  which  just  th(  n 
was  coiiiiii<r  nito  its  own.  N'lllard  had 
hacked  l-'.dison  auaiiist  all  alitaeoiiist  ic 
av-uiiiilit  conciinine  the  tleclnc  raiiuav. 
.and  the  invciilor  noi\  had  an  oppoitnml\ 
to  iKapi'ocate.      He  iiiLidl   \illaril   to   throw 

his     elleleles      into      llic     (Aploltalloll     ol      the 

I  le<li  ic  liL^ht .  'I'iie  niiiii  d  linancii  r  took 
hi-  friend's  aihiie,  niiamed  his  feet,  ami 
aai.iss,  d    a    ic  w   fortune. 

Tlie   nceiMis  coiituiueil   till    o\iiliaulmi;- 

an  I     mipro\  111^     policy     which     had     In  i  n 

t.ik.  n  in  hand  hi  fore   the  laa.sh. 

l/cNixal  i.f      OiiSeptc  iiiljcr  1st.  ISllC.  flu  Nor- 

I'ro.spcrity.  ,        i        i     , 

tlH  rn  I'acdic  liiiihiKKl.  xalmd  al 

i;i;.").(MM),(»(»ii.  was  sold  iindi  r  foreclosure 
proee,  diiiL:''  to  tile  Nortliirn  Pacilic  linil- 
-oiij  I'onipaiiN.  and  as  such  it  is  kno^Mi 
to  day. 

The  third   attempt    to   ri  ndc  r   this   traiis- 


contineiilal  hii^hway  a  railway  power  in 
the  land  has  luel  with  conspicuous  succi  ss. 
Now  il  Is  one  of  file  ^realesl  roads  on  the 
I'oiitiinnt.  The  iiew  Mood,  not  salishcd 
with  the  condition  of  Ihi  pidpirt\.  \M  nt 
over  it  from  ( ml  to  (  nd.  (  liminat  iiii;  all 
ailvcrsc  erades  and  curves.  s|  rcnyt  hi  ninj; 
hridecs.  r. -ballast  nit.'  the  track,  and  layiiii; 
It  with  heavier  st,,l  rails  to  secure  still 
hiL^hcr  speeds  uitli  licasicr  tram  loads. 
In  three  years  alone  S'.".i  stiort  bridLics  and 
tristlcs  were  taken  out  and  replaced  li>- 
(arthcn  cnibanknunts.  .\  \\wii-  si  rap-hca[) 
\vas  pcrforccdly  created  in  earryiiii:  out  this 
poliev.  Larccr.  faster,  and  more  powerful 
locoinotivis  \vt  re  introduced,  while  the  S 
to  IS-ton  ijoods  waL'iMis  were  replaced  liy 
\i  hielcs  capable  (if  carryinj:  ■-'•>  to  I-."")  tons. 

.\s  in  the  ease  of  thi'  Canadian  I'acilie. 
the  sln(t  aiudior  <.f  this  American  trans- 
continental    railwav    throiiL;lioiit 


le      its  var\  iiiL;  fortunes  has  bci  n  tli 


The  l.anj 
(irant. 


Lirant  of  land  which  avciaiicd 
so  much  per  mile.  The  construction 
of  the  railway  l)ri)ut;lit  soiue  4.'.()iM).iiiU) 
miles  into  its  hands  f,ir  sale,  and  the 
[iiopline  of  s  vast  territory  not  only 
has  swelled  tiie  receipts,  but  \irtiiall\  has 
(iisurcd  a,  trallic  income,  suk  e  the  line 
handles  |>raeticaily  the  whole  of  the 
necessities  and  |)roiluee  of  this  adjacent 
popiilal  ion. 

Subsiipiellt  (Vents  have  si  rved  to  siib- 
slaidiate  the  contentions  of  the  fathers  of 
this  I  raiiM'ont  mental,  ind  also  the  state- 
ments that  wc  re  Issued  by  the  bankiii"  linn 
ol  .la\  Cooke  and  Conip.iiiy  respccliii;^  the 
pos-iliihtu  s  of  I  he  count  r\  t  r.a  Versed.  'I'he 
land  which  at  tiiat  time  eoiild  not  lind  pur- 
chasers at  lid.  per  ael'c  now  commands  friiiii 
tl.')  to  i;i"Jit  per  acre.  T!ic  tributaries  of 
the  Northern  I'aiilic  l{aih\av  r.iiiiif\  m  all 
dirtclions  thronch  the  west  m  the  mti  iisfs 
of  holidav  inakiiiL;,  sinht-see  iiil;.  aeiicul- 
tiiral.  niiniraloeical.  and  for(stal  activity. 
Tile  svsttin  has  biiilt  up  the  prospi nlv  of 
Seattle.  S|)okane.  I'ortland.  and  a  host  of 
other  cities  and  *o\vns  alonfj  its  route. 


LOOKING     THROUGH     THI-.     lORTH     tiHIDGK. 


The  Forth  Bridge 

A    WORK    WHICH    COST    £j.(i(io,000    AND    CONTAINS    OVER    50,000    TONS    OF    STEEL 

I,TII()U(.n      till'      iniijority      of  List    lli,\    ulT.  ivd    ;ni    c^i-l    ,-,,.ist    mute    lu- 

•  ii'iinrcrin".      acliiiA  mh  ?ils     ui  twiiii      I.diiilnii      ;in,l       tin-      imil  hcrrininst 

ciiinircl  icin     Willi     liiitisli      rail-  (•(iit|-(s     (if     Scdllaml,      !liis     vide     (sliiarN' 

>^3|^  \va\-,     whicli      \M  I  r     ciiiisidi  I ,  ,|  i.ll'iird     an      iiiMii'lHountalilc      (ilwlaclr      Id 

■f-.s.^"^  "t'l     liiilliant    Wdiiilii^   III   tliiir    ila\  cunt  iiniiais     (■iiniiiiiiiiicat  ion.         As     is    «<ll 

'  ij~;T^/2      lia'.i-    li(  ■  n    sMici'  (iiil  1 1\  allnl    m  kiidwii.    tills    wav    to    IIk'    Ndtli    nnis    \  ia 

!-*ig^^    ..llh  1-  parts  1,1    thr  «c.iM.  th.rr  Niucasiir  and    Kdiiiliur^li    lo    I'rrtii,    Dmi- 


l\    one     |iii  <■!      (.1     wiirk    wliirli     still    stands  <\f  .     ami      |ioiiits     lnvonil.       I'lan'     Id     thr 

sii|)nini  .      rills   Is    thr   j'dilli    Hiidrc,    span-  liiidniiiL;    ol    llic    I'liith    a    strain    liirv    plird 

niiiL'    that    sli.rin    -^M  pt    indint;lidii    dii    thr  aiidss     t  hi      isliiaiA.     I. ill     this     v.as     incdn- 

l-.a-t     .Srotlidi    cdast     l^nd\sii     as    thr    liilh  \(iiicnt.      s|d\\.      an<i     nii<  imildi  talilr.      Tlir 

dl    l-'drlh.  1.  suit       was      that      trav.  Ilris      to      Diilidrr 

Whrii    rail\\a\s  (■drninrnci  d   tii  rj-mv  ,iiid  la\diiiid     thr    \m  st     coast      rdiifr     \  ia    (ar- 

rrarhrd      rillhr!-      and      lalth'r     onl       n.,l!|      :,t  hJr.      ill;,,!,,,,,!.      ...      l!;:.,!.v      tlno;!"'!     dlMct 
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RAILWAY      WO.NDIKS    Ol       IHI-     WORM) 


ciiiiiiiinniiMl  mil  vi.is  ,i  \  ,iil,i  lili  .  An  :ill  i.iil 
'.li  .  Iw.iv  u  ;i^  iilli  I  .  (I  nil  111.  I  :i^t  rii:i^l .  lull 
il  Mil  all'  :i  (li  liHir  nl  TO  mil.  •-  \  i.i  Sliiliirj 
to     n  :nli      liiinili^hiiiil      lii'iii      ImIiiiIiiiil:Ii. 

.•lllhi'ML!ll     lllr     l"()     piilllls    (111     ii|l|HI>ll.      -uiis 

111  the  rmlii  ar.'  duly  aliniil  ii::lil  iiiiIin 
ajiii  I . 

Tills    put     til.     I  a^l    r(ia-t    nuili     at     Mich 

an     (ivi  I'W  h(  IniuiLi    (ii^aih  .'iila'ji      that     t  h. 

Ni.rlh      Hiili-h     IJailvvax-     I  mii- 


Su>:>;estion. 


V 


ni..-l      Mtallv    alfivtid.     mI     mil 
t(i     iilitain     ilin  rl       lall'A   i\       I'l  .imilUll  lea  I  H  H  i 
aiTci--s     lllr    istiiar\.      'I'll,      iiialt.r     luraiiK 
inipi  rali\v.    owiiii^     to    Ih.     ainl.     coinp.  Ii- 
tion    of    llu     \v.  si     coat     lout..        'I'll,     iir 
itciicv    ol'    soiii.     siah    -lioii    cut     acio-.^    tin 
watri'uav      lia.l       Im  .  ii      a  p|  .ivciat  i  il      \  .  ais 
pn  \  ioii'-l\-,  anil  liolli  t  iiiiiii  IIiiil:'  ami  liii.li^- 
ina  schemes  wcic   oullincil.   di-ciisscil,   ami 
aliiiliiloncd     as      inipi  act  icalih  .        In      1>7"J. 
IloucV<r.     Sii-    (thill     Mr.)    'J'lioiiias     lionch 
advanced    a    pinposal    lo    liiidL:c    lii.     lortli 
at     tlic     old     (Jiiciiis     I'l  II  y.     \\hich     is     so 
familiar     to     n  aiK  i  s     ot     Scot  t .      1[.       pn 
fcirid    tills    |ioiiit    Ikimiisc    the    I'ntli    Ik  ic 
is  narrowed  to  1  ,1   mil.  s.   w  hil.    in  the  e.  ntie 
of   the   estuary    is    t  h.     iock\-    islet    of    Inch 
aaivie.      Thi>     iicjimev,     who    cariiid     <iiit 
(lie    lii-st    'i'av    lirid'ji  .    e\ol\e.l    a    starthuL: 
proposal.     Ills  design  was  sona  \\hat  similar 
to  th.'  Clifton.   Mdiai.  Brooklyn,  and  otii.  r 
l)rid;:es  (if  this  t\p.  .  v^illi   t\\o  spans,  lach 

of    1  .f.OO    fel  I     in    lellLlh 

'I'lie  iiiumcer  siicceiil..!    in   satisfyinL'   lli^ 

Mi|)port(rs     of     the     leasiliility     of    such     a 

stiueluii.       ami       til.        i.cpilsil, 

Tlie  pailiaiu.  niai  V       s.inclioii        was 

l^y^Y''^^^^  ol.lamcd  I.,'  l.sT.-i.  th..  la.rlh 
Disaster. 

Hndije  (.  oiiipaiiy  II.  iwj  form.  d. 

with  a,  caiiital  of  tl  .fi(;Ci,i;i;ri.  to  conipl.tc 
the  work.  'I'll,  eonll'act  was  secured  li\ 
Messrs.  Arrol:  Iml.  nnlorl  iinal.  ly.  siver.il 
dclavs  arosi'.  whuli  p.islpom.l  111.  com- 
m,n(.  mint  i.l  Ih.  lad,  imtil  l.sT'.'.  At 
the  tunc  tin  -e  d.l.i\s  w .  re  e\as|,eratin-, 
hilt  it  was  proxideiilia!  that  tlay  occmied. 
Dmiiiu'      till'     s|oiiii\      ni-lit      of     Siimlav, 


I).  ,  ,  ml.,  r    -."sill.     InT'.i.    Up     c.  ntial    pall    of 

H h  s  nth.  r  ^1.  al    u.iik.   Ih.    'I'.ix    lirid^e, 

1.  II  into  Ih.  'r,i\-  \iliil.  a  pass,  ii-i  r  tram 
was  crossing  fmni  sjioi.  to  shoi,.  <  II  the 
si\inl\  l\M)  people  alioard  not  ,i  smal,. 
om    .  scaped. 

'I'll.  1  \ti  lit  of  this  calastidphe  and  the 
sl.iilhiiM  dilails  \\liicli  VMli'  iiMaltd  as  a 
1.  suit  of  t  ln'  siilis,  ipii  lit  m- 
iiiiiiA-  liioie  lit  piiliiic  opinion  ' ''^'  '■>-'~^"" 
aiil.iiioiilst  ic  lo  Sir  I  lioliias  1^^  |iriJi;e. 
Uolleh's  ploposal  lor  111  IiIl'IIil: 
III.  Imlh.  'I'll.  'I'.iy  HlldLje  disastir.  in  a 
w  i\.  was  forliinati  .  as  tin  re  is  nodoiilil  Iml 
111,, I.  had  it  liedicompl.  led.  tin  Hoileli  I'oilli 
Hiidue  would  lla\e  colne  (lo',\n  \\ilh  I  he 
Inst  lna\\  iiorl  h  c  a.l  ei  ly  nalc  \ihich  rolled 
lip  the  lirth  ol  Koith.  Hi  had  made 
a  \\  mil  pressure  allowance  ol  1(1  poim.ls 
pi  r  s.piarc  fool  -  a  ridiculously  iliadeipialc 
proMsion  for  such  .i  striictmc  as  In-  pro- 
posed. The  r.oaril  ol  Trailc  decried  that 
it  such  a  iiridac  were  nndcrt akcii  it  would 
ha\e  to  he  disii;iied  to  withstand  a  wiiui 
pii  ssiiic  of  .'it'i  pounds  pi  r  Mpiarc  loot  on 
the  siirfaoc  of  tlic  side  flcvatioii  of  the 
struct  inc. 

HridL;ma  the  I'orth  apiicarcd  to  he  in 
danei  r  of  liecoiuiiiL;  nuiuhcrcd  ainoiij;  the 
apparently  impossible  thin;:H 
wh.  n  it  w.is  reviNid  liv  .Mr.  '^  ••<•'"' 
Malth.w  William  Ihompson,  investigates. 
th.  chairnian  of  tile  .Midlanil 
H.iilwaw  Til.  lattir  Was  interested  In  tho 
complition  ol  the  laidec.  and  a  liiiiaiii;^ 
of  the  directors  of  tin  North  liilllsh,  North 
l.a^.rn.  (.nat  Northern,  ami  .Midland 
Hailwavs  was  In  Id  at  York  to  consiiltr  a 
CO  lip.  rat  ivc  proposal.  The  cnamcers  of 
tin  Ihi.c  Hiilisii  companies— .Mr.  liar'  .w 
ol  th.  Midland.  Mr.  llai-ison  of  the  North 
r.ast.  ru.  and  Sir  .loliii  i'owlcr  of  file 
t.n.it  Northern — were  rei|iiestcd  to  invis- 
tcjat.  the  ipiestion.  Tlle\'  did  so.  and.  as 
a  result,  advanced  the  statement  tliat  the 
liridi^iiMj  of  the  l-'ortli  Was  not  insiipcrahle. 

.\ceordmul\'.     IlleV    were    invited     to    sllhlllll 

a  ilcsi..;n   which  th.  v  could   rccoinmeml  for 


Till,    lOKIH    HKinr.i- 


-""'7 


,„|,,|,linn.    aihl    uliirli    \.. .1,1,1   (uihri.l.     uilh  ■r.inn.  ,1.    a     u,ll-l-   •)wn     riiiKvav    l.inl.l,  r, 

t!,,.    ,,  ,|iiir.  iiiMiN    nl    til.'    liiianl    of    'I'laiUj.  N\.rr    |ii(, mini  lit    |ia:liiiiN. 
Sii-     .Ichii     ruulrr.     Ill     n.llalM.ialKiii     uilli  T\v     iiiidritakniy     armiscd     Hi.      l^..lM^t 

1,1^    ccUranuc,    Mr.    (atlriuanU    Sir)    He  n-  int.  rrst     tiirou,i;li.Mil     tlu-    \m.iM.    lu.t     .>nly 

j.iniin     Haktr.     divw     np    a     drsi-ii     for    a  from    its    iimumsilv.    Wul     1m  cans. ■    <>\    tlic 

i,,;is.iv.'  cantiKA.f  biultre.  eantil.  \.i-  .li  m-m  ^^llu■h  «as  a<lo|.t,,l.     Tli.' 

In     siMnniiii:     the    I'lrtli    of     loitli    ilii,  piiiu  iplr.   liou,  \ .  r.   is   liy   no  in- aiis   ik  u 

,,i.;,,,l    had    1.1    1).-    paid    to    til.'    claiins    of  III  fa.'l.  n. At  totli.    anli.  it   prol.ahly  ranks 

Tiimuath.n.    uliicli   aiv    .  ..iisid.  laM..      'I'll.'  as    th.-    ol.l.  st    l.i  i.Il;. -I.iiil.lni::    prin.apl.     in 

,i^,, III,., ,,„■,■     of     this      provision      is     in.. I.  th.    uoil.l.      lin.li:.  s  of  this  chaiact,  i-  xs.iv 

p,,t.  nt    t.i  .lay.   sin.'.    111.     la  w    lintisli   iia\al  ...ininoii  c.  ntiiiiis  ,in,,  m  I  hin.i,  Tdi.  t.  and 

l.,,s,.    l!..-.\th,    has    I1..11    .  stal.hsli.  .1    ali..\r  oHu  1    Idll.'   kiioun   .■..iiiilri.  ..    ulnl.     1    lia\.' 


Forth   Bridge:. 
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I'l.AN-     AMD     l.I.K\AriON     ul       Till-.     HKUIGK 

tlu     l.ii.la.'.      !ii.l,i     the    r\  •.anustan.-.s,    a  s,  ,  n   cru.l.-   s',  iiu't  up  s   of   tliis   type,    which 

char   li.aduay   of    i:.(l    h  .  t    at    hi-h   sprina  h.v,'     l,..n     Liiilt     l.y     t  h.      1?.(1     In.lians. 

tiil.s     was    oiviii.      Th.      dcs.Hii     c,,nipns,il  tlu..^Ml    ai'ross    yawniim'     canyons     ainoni; 

tuo  spans  ,acli   1,710   I' <t    in    l.ii-lh.   t«o  tli.^   inoiiiitanis    of    North-W.st    Canada. 

„|    CMI    f..t     !•    iiichis.    and    ai.proa.-h    via-  Not     only     di.l     th<-     11. w     hii.t'c     .clipsc 

ducts     coinprisiui.'     Iift.cn     spans     (.f     liiS  anythniL'     pr.  \  loiisly     atl.iiipt..l     in     thisc 

f..t.    .  a.-h    r.stiiii.'    on    i;ranit.-    piers;     f.iur  islau.ts.    hut     it     uas    far    and    away    more 

arch    spans    m    -ranit,'.    ( a.'li    of     r>7    f..t.  aiiihiti.,us     in     its     .hmciisions     than     aiiy- 

and   thni-  of  -J.-)  f.,t  -  practically   U   mil.  s  thru;     hith.rto     c..niplctc(i     in     any     otlicr 

III   ,|i|  |)art    of    th.-    uorlil.       Cndir   th.sc   circum- 

Tli.'    .htails   of   th.'   d.sii.'n    w.  r.-    inv.sti-  stances     th.      .  n^dneers    w.  re    deprnid    of 

L'lited  thoroiiohly.  ami  linally  it  was  adopted  precedents     to     i.Mii<U'     tli.  111.         I'jom  .  rinj; 

as   h.iiiL'  til.,   h.'st    possit.lc  s,.liiti.m   of   the  liad    to    1..-   carried   out    from    h.aimuiii.'   to 

|irol.l,iii.      M.ssrs.   Foul.r  and   Hak.r  w.  r.'  en.l.      Sp.vial   .Icvices,    ni.th.iils.   and   tools 

appomte.l   .as   the   cii;.'inc.rs   to   til.'   \indcr-  i\ad    to    he   cv..lvc,i    to   cope    witii    unusual 

takiiiL'.     Witii  mucii  dillicnlty.   ami   in  th.-  c,)n.lit  loiis,    and    teasing'    iirohlcins    had    to 

face    of    severe    opp.isition,     th.'     r..piisit.'  1).'  unravcll.ii  prai'tically  every  day. 

I'arliain.iitary    .\,'t    was   oMani.tl    m    ISS'J.  Tlu-    tirst    in.>v.'    m    actual    construction 

and   at    th"   .  ii.l  of   that    ;.    ar  th,-  contract  was  the  erection  of  th.'  ap|iroach  viaiiucts, 

for  er,.ti()i,   «,is   s.cm.d   l.y   M.  ssrs.   Tai.-  an,i  simultaneously  the  purs  for  tlic  canti- 

crcd.    .\rrol.    and   I'.).,    a    (inn   iiicrp.. rated  l.vi  rs.      These    latt.r    were    plac.-d    respcc- 

cspcciallv   1.,!'   tins   task,   ami   of   winch   tlic  tively  on  th.'  QiU'cnsfcrry  and  Kif.'  shores, 

iati-  Sir  SVilliam   Arroi   ami  Sir  Timmas  S.  wlul.     th.'  c.ntral    pi.  r   was   l.iiill    on    Incii- 
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1 1 


o.llMr  M.lll.l.  M  ..irh  nl  tll.s,-  |,|:i,-,s 
t  ||.  1,  ,11.  I. nil'  i\  lllhll  ir.il  {ih  I  ~.  .(Mil  liil 
til,  |||i.~l  |>;il  t  I  ll'  \  «.  II  lilllll  ll|piill  111. 
pill  ll|ll;ll  I!'     r,ll--iill     111.  Ill"  I.  I'll.      ^.  .1    1'.  ll 

\:iri.  ll    lilllll    lilllll. ll  1     rl.i\     111!     lip      Qil.  1  11^ 
ji  I  I  \       v|,|i        III      lurk      nil       Iiii'Iil::!!  \  H        Khlllil 
•Hill     till      I    ill      ll.lllk.       'I'll.      IIIHl    r,.|v-MII.-~    \M   ll 
i.lllll      (III      -llOll    .      lilMll.ll.    .1.      lo'.M    ll      iHll      ll.     Ihl 

site,     illlil     liiwiliil.       l).s|illi      111.      -1/ ll 

\M  i.^lil  uf  111.  -I  (Mi--i'ii-.  :ii'il  111'  .liHiriillii  s 
1  A|ii  1 11  iir.  ll  Ml  ll  iiiilliiiu  •  ll'  in  \v  111  II  illlil. ll . 
tliiA-  \M  ll  viiiik  ■-iiri-.^-.|iill\  \nlli  oiii  IN 
c  |i|  iiiM.  Wlllli  llli  liillllll  r. ll----i.il  III]  111. 
Si.iilli  (^11.  .  I1--I1  rr\  |.ii  r  ^^ii--  l.iiii-  li:iiiill  il. 
it  lilli  ll  --lii^lills  .  1"  I  niilliii-  till  \\.il.  r  ll. 
,  ill,  1-  lllll.ll-ll  llli  1  i\i  I  li'.li  -•  ll  I"  "Mill'' 
Mil, 111.  r.ji  ll.  uiil  (111!  1.1  I'l.iihi.l.  iiliil  liii;ill\ 
slid  i.:i  llli  mini.  ll  \\:is  :iii  i.iili.lliilLilr 
nil  ,|i.i|.  ;  mill  mi. Ill  Ir-  --li|i|»  il  l>.\  In  li'i' 
till  iMissiiii  \\;is  iisliiiiil  Id  llli  \<ilir:il 
|.i.--il  11.11. 

\\     111.      1. 1. Ill, Ml    I.I     lln      iMisscii     \\:is    ;i 
wi.i  kiiiL!  rlimii'ii  1-  "  I'll  m  llli;:  111.  hIhh    ill'- 
I  \in\  .ili.i --     li.iliil.     miilii     ri.Ml 
Hou    the         i.iissiil     all.        .\ilmil  l:imi      iiiiij 

Piers  were  . ,  i      ,  i  i 

,  i-..ri  S-,    \\  111      I  Iii'iiiil:Ii     I  ll'-    iisiial 

Sunk. 

sli;ills  jii'l  mi'  li..k--.  ( •\\  Mil:  I" 
Ih.  rhal.iclir  i.l  lln  rl,i\  I  In  r:ii--s(.iis  liail 
ll,  1,1  slink  III  ill  |. Ills  \:r,'^iu'^  1.1  lui  ,11  Tl) 
aii.l  '.M»  r.i  I.  .\l  11. is  ill  |.tli  lln  l.asi  i.f 
tin  |ii'  Is  Is  Tit  llli  III  iliaiin  ll  r.  Ia|.i  riiiL: 
L;r,ii|iialK  Id  i',0  I,  i  t  at  lii\i  \\ali i'  lr\  i  i. 
uliilr  lliiA  all  s|iac((l  l.'i.')  lilt  a|.arl  in  tin 
casi  (.1  lln  sjiiiir  |, Ill's  ami  -7(1  In  I  mi 
liii'hL;ar\  Ir  Ishiiiil.  tn.ni  nnlii  li.  rintn. 
Till  ni.ili  I'lal  as  ll  nn.\  iil  irmn  lln  s,  a 
liiil  was  s,  lit  all. It  Ml  skips  Ihi'i.ULli  tin' 
shall  til  111'  ilmil|>iil  Mill.  I.,ii::rs.  \Vm  k 
\vas  coiilminil  iiiinitii'i'ii|.l  nlly  m  slnlts 
tlin.iiLllii.Mt  llli'  t\MMly  Imii  In.iirs.  anil,  as 
a  lull  .  fidiii  •_'ll(l  ll.  ;i  III  --kill  InaiK  w  n- 
riiin.\iil  ilmiML'  tin  ci.mi.liti  ilay  l.y 
a  liu'cr  1.1  from  t\Miit\  t<.  Unity  nn  n. 
,\s  tin-  siiil  was  iMMValiil  tin-  caisscin 
s.ttliii  li.wrr  ami  lnwir  iiinli  i'  lln  wiiL;lit 
111  lln  sii|ii  I  im|.i.si  ll  ci.nrnli  imlil  tin 
rri|iiisit('  iliptli  was  ijaimil.  uinn  the  iiir 
siiaiis     will      iiiiiii     ii|'    .11. li    ill'     iiias»'i,ry 


ii|>|i,  I'     wi,ik     ri.ntimnil     In     tin'     il<--i;.'m(l 
In  will    al.i.M    liiLih   \\atri'. 

(»ii  Imln^ai  \  n  Isl.inij.  a-  lln  siiliai|m  mis 
wi.ik  liiil  III  1.1-  iMiiiiil  tlniiM^ii  lurk  III 
s,  run  .i  I.  \'  I  1"  mil  TO  li  i  I  in  luw  \\:iti  r. 
anil  as  tin  raissini  s\stini  jiist  ili  srnlii  il 
\\.is  ini|.rarl  iral.li  .  i.\\mi.'  In  lln'  s|i.|(  i,| 
111.  i,„k.  tin  I. as,  ill'  tin  c.iissi.n  w.is  cmi- 
\  ,  ll,  ,1  Im  I  In  i.ir.isii.ii  |.r.irt  Irally  miId  a 
liu^,  ,li\  iiiLi  I'l  II.  To  il  1  I  in  ili.'.nn  li  r.  As 
I  II.  Mil  11  lai.i.iMiil  III  1-1. m|. I'l  SSI  ll  air.  iil 
liniis  a  s(M>alii.Mal  s|.irlarli'  ^^  i^  \v  ll - 
Ml  SSI  ll  as  tin  tnir  was  tallniL:.  Tin  walir 
i.\  ,  I  I  In  sit,'  1..  ram.  a..:ilali  il  ami  lilssi  il 
hki  a  i.iiilimj  raiililrmi.  ii\\Mi-_:  li.  lln  |iris- 
siiir  1.1  111.  all'  \mIIimi  111.  wmkniL;  --liiicr 
I.l  I  In  raissi.i  r\rri  ilim^  that  i.l  tin  In  ail 
III  wall  I'  (i.ilsiilr  ami  arrmilimjlx  si  riij'- 
iiiM  ll,  ,  sra|.i.  Tin  s.  ■  I. lows  "  i.lti  ll  \m  Ir 
a  sdiiiri  1.1  lArilinnnt  ami  ilisin.iv'  ammi^ 
iiMinil  lalril  \  isitm  s.  win.  cmiiiin  il  ii|) 
\isii.iis  i.t  a  Iniil.li  ilisasti  r  anmnr  tin- 
(liiilii's  ami  l.laslri's  smin  T(l  In  t  l.ili.w. 
I'll. Ill  tin  rriili'r  111  larii  |.iir  n^rs  a 
rioaiilh'    liil.r.    or    ll  '^    of    --In  1.    to    a    liiii;ht 

of    ;u:i     f'  1  1.       Tin  ^     li"      Mot 

,11  i     ,  1      Ihe  (iijiantic 

lis,  viltlralh.        hilt         lal'll    .,.    . 

lubes. 

I.i'i.ailsiili  pan  lians  inwal'ils. 
'I'hiis  at  tin  l-asr.  lookiiit:  IhroiiLih  tlir 
l.ii.^th  of  tin  i.nilrr.  thr  tiil.rs  afr  l-.'O 
frit  a|  :;il.  Imt  at  thr  lop  liny  arc  :i:{  firt 
apart.  Tins.  sIoi.ihl:  I'l.lnmiis  al'r  1-  tn't 
III  ilianntir.  .mil  at  tin  liasr  larh  slopiii;,' 
pair  i~  romiirtnl  In'  a  hoii/oMlal  I'll.r  of 
thr  saim  ilianirti  r,  .\t  thr  lop  tin  mils 
air  ri.iiMrrtnl  li\  a  lio\  laltirr  L;irilrr.  wliirh 
liki  \Msi  is  1-J  frit  m  ilrpth.  .\ililitii.nal 
sti'rniith  Is  nnpartnl  l.y  two  liiiiDiHiaK 
forinnl  of  till. IS  .S  fn  t  111  iliainitri',  thus 
nnpaitim/  proilii.'ioi,s  stirm^th  to  thr  ili  ip- 
I  st    part    of   thr   rant  ilr\  rr. 

l-'roni  lithrr  --iilr  of  this  crntral   sirtion, 
or  pain  I.   thr  arm  of  tin-  cantilrvtr  spi-ini.'s 
to      a      ihstaiirr      of      I'.S'.I      fn  t 
fioiM    111.     p'rr.       Karl,    Lot  ton,      ^^^jj,^,.^,,. 

niriiiliii'     of     thr     anils     < i- 

pi'isis    a    still    tnlir     1-'    lilt     in    (.lanirtrr 


mi-   lOKiii   iiKiiK;!-: 


iji 


\n  il  |il;ili      (in     111.      |vh  I  ,.    mill     I.ijk  is    !;>    .", 

Ir<  I       III      ill. nil.  Ill'     :ll       III.       I   \l  r.   Mlllv     i.r      ll  . 

OMlil.niL'-  Al  111.  ill  |■^  I  ll.  -.(  luu  111.111- 
lli  Is  ;in  s|Kir.  ,1  |-J(I  I,  .  I  .i|i:ii  I.  I.i.l  ;is  111.  \ 
Ic.in  oiil  (i\.i  111.  \\;il.i  111.  \  (li.iw  i;ra(lu 
allv  lo.j.  111.  I  iiiihl  ;il  III.  .  ml  llu  y  .ir. 
'.W  fi  I  I  li  iiicli.  s  :i|i;i  I  I  'I'h  !ii|i  nii  in 
llrls.  (■(illl|i?  islli^  :i  |i;iir  ol  li(i\  lllllic 
■jinl.is,  l;i|i.  i-  111. Ill  I-  ImI  M|ii.iri  :il  llu- 
|iii  r    111    .")    ll  ll    III     I  In     (Hill  r    r\l  I',  mil  n  s, 

ullllr  llli\  IlkiWIsr  lii;ll-  lll\\:iri|s  ll'iilll 
;i:t  In  I  ;l|i;lll  III  I  111  |iii  r,  ll.  •.'•_•  ll  I  I  .-i 
mt'lus  III  111!  rml>.  As  l|i,\  ill  sri  ml  m 
Ihiir  oiiluiii'il  n  iic'li  111.  ill  I'lli  ..I  111' 
jMiil  ill  \  I  r.  v\liirli  Is  .'il.'i  111  I  111  llii  |iiiis. 
Iiirolllis  i|.  I'll  iisi  ll  III  10  III  I  111  llir  lliiill 
III  111.  liMI  lirl  lA .  I  hull::.  This.'  lop  mill 
ImiII(iiii  111.  iiiliirs  III  llir  cmililiAir  hit 
si  iriiL;lli.  Ill  ll     l.y     tiiliis.    riiiliiil  iiiL...     us     il 

VMl'i-.    Ill'lll    llir    |ilr|-s    llkr    Ijir    nils    iil'    ii    full 

111   OIII-.   mill    liv   li(i\   hilliri-  ijinli  Is   ill    tin- 

0|i|i(is|lr      illl  III  idll.       so      lllllt       11       (llllHonill 

sysliiii    III    liiiiciiiM'    is    oliluimd.      In    iidili- 

tion  lo  lliis  loiii^'itmliiiiil  liriiciiiL;  llnir  is  mi 

inlrinilr  sysl.  in  ol  t  rmisvi  i-st-  liriicnii;,  tlir 

sliil    liitticc    work    liiniLT    'if    ^m    i  liilioriiti- 

(■liiirncli  r.      Lookiiii;'  liroiiilsiilc  ;il  llii   linilt;<- 

Iroiii  11  ilislmirr.  il   ii|i|iiiii's  lo  In-  ilistini'lK- 

Irml  :      ImI     sliimjiiii^r    iit     our     rml     of     tlir 

IiiiiIl;!'   imil    InokniL;    llironL;li   lo   llir   ollnr. 

ll    ii|i|i(iirs    III   lir  nil  iiiliiriitr  inn/..'  ofsliil- 

\U)rk.     so     illl  nciilc.     Ill     fuel,     iis     to     ii,i\i- 

|iroiii|ilrcl  llir  11  iniirk  llml   "onrioiilil  nol 

i'.".'    II     liiill.  I     Iron,    n     rill,     iirross    uiljiont 

lutl.iiL:  111!    slrilwoik  Minn  \v  Illl  r." 

Hill.    i\ci  |il     on    llm^i     siilrs    will  re    llir 

slioic    caiitiliAiis     ninli    out     to     join     the 

ii]i|iroiicli    \  iiiilni'ls.    llir    ov(  r- 

The  linny.  fiSO  fret,  is  not  siiMlrinit 

ConnectinK       .      i  ,i  .         ,i  t 

(iirdcr  lo  lirinLT  '  In' m  nis  to._;rl  lirr.    .n 

furl.    111.  IT   was   a    oap  of    .'i.SO 

fri  I  o\i  r  till   rliinml  on  litlur  snlc  of  Ini-li- 

.^iir\  Ir,    'I'lii  .  iiiip  is  closiil  witli  a  Liinirr  .'H<) 

frit    (i   incliis   |oi|o.    H    fr.  I    ilrr|i  at    tlir   rml. 

mill  ."ll    III  I   iliT|i  al    llir  (iiilrr.  ami  \\(i;.'li- 

illl.'  MT"J  Ions.      It   was  liiiill  out   from  ritlirr 

(11(1    of   tlir   (.|i)Misitr    anus,    ami    roniuctrd 

toixcthrr  l.)()  frit  abuvr  liiL'li  \vattr. 


Till      r:ililili\rr     is     siriir.il      lo     llir     [ilrrs 

l.v  III.  .1.1  of  I,.  .1  |,l  ,1.  ..  ■I'll,  i,|,|,,  !■  |,:irf 
ul  I  ,ir|i  |inr  Is  jiiosiiliil  Willi  foi  I  \-  1  lolit 
sit.  I  li.iits,  -J'  iiirln  s  III  ill. nil.  III.  sunk  to 
a  .1.  |.lli  of  ■-'I'l  f.  I  I  III  Mil  ni.isoniy.  'I'ln-r 
liolls  iiriK.il  tin  lowi  1  liiil  plilrs,  wlilrll 
roinpiisi  ll  liM  |,|a|,  s  ol  si.  .  I  In  lil  lor,  tl„  |- 
liy  roiinli  I  slink  iimIs.  I  |  on  lliisr  win- 
sii|iriiiii|iosi  ll  foiii  liiviis  of  still,  roiisli- 
tiiliiii:    the    ii|i|  rr    1 »  il -|  iliiti  s.       j-'.iirji    sit    of 

llril    |i|a|,s     ll   |Mi  s.  111.  ll     a     WiimIiI     of      III I 

Hill    Ions.      'I'll,  11    tin     sk(  u-liark.    -oriir     (() 

ll  rl    III   liiiLilli.   \xliirli  iinilis  III   its  rras|i  ail 

111.      I.  II     111.  mil.  is    of    till     caul  ill  \i  I',     was 

ll\  1  Illl   lo  till    npp,  r  liril   plalr. 

.\'-    iiiirlll    111     siipposici,    tlir    iiiinpir   clia- 

'a.'lir    ami    si/r    of    this    liiiiirr    di  iiiimkUiI 

tlir    I  l.ilioriil  Inn    of    sp,  rial     riTrtinj; 

ni.lhoils.      I'riK'liriillv  spnikint.'.  tin     ^*'"^' 
■       '  liuilt. 

Iiilili;!    uas    limit    twirr:     liist     pirrr- 

nn  al  iil  I  hr  woiks  on  shnrr.  Tlir  iiiati  rial 
uiis  liKiiirJit  in  lis  raw  romlilion  friiiii 
thr  rolliii;.'  nulls  t.i  tlir  (•ontrarlors'  shops. 
anil  tlirir  fiishionril  to  thr  nipiircd 
-~hapr  and  drsij.'ii.  Spi cial  inaclnnrs  \vi  rr 
limit  to  Hurt  rvnv  phiiM-  of  the  work. 
Till  rr  wirr  lai;.'r  liiandriK  to  wliirli  the 
plates  wrir  hinl  for  thr  tiiliiilai'  paits 
of  tlir  faliiic.  hiiL't-  Indraiilic  prrs^rs  for 
liriidiiiLr  thr  plates,  fnrnaers  for  Iieatini,' 
the  nil  till,  dnilliiii  niarhiiies,  and  so 
fiirtil.  .\t  lirst  attrriilits  were  iiiiidr  to 
liriid  thr  plates  ill  llnir  <'old  comiition  to 
till-  drsirrd  I'lirve.  Iiiit  this  |iro\ed  iiiiprae- 
tiealile.  so  that  II  careful  hiatini;  iiiclhod 
had  to  lie  adoptrd.  1\V( TV  piree  was  lilted 
to  its  nei^xlilionr  on  shore,  and  eviiy  rivet 
hole  exaininrd  liy  the  engineers  liefore  it 
was  passi  (1.  If  an  additional  ri\et  hole 
were  deemed  necessarv  to  make  a  fjood, 
sound  joli.  the  sanetioii  of  the  eiii^ilieers. 
who.  inetaphorieally  speakiiir.  lived  on 
the  wiirks.  had  to  Ir  obtained,  and  assent 
was  not  rxtrndrd  until  iN  necessity  had 
iieeonie  fiillv  recornised  and  it  uas  found 
that  the  mrliil  would  not  lie  wrakeiied  in 
the  slijrlitest    deL.'n('   1)V   siicli   action. 

The    ennineels    look    no    chances  ;     thev 
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VI.S1\0     Till.     MASSIVI.     Sill  I       1.1  GS     ON     Till.     I  11  I. 
PIKK.     Al'KlI.      1^.     IHh:. 

Thtbe   imt^e   lubes,   lower   lu  a    iiei^iil    ul    j4j   ft-ei. 


Will  ii^iiImiI  iiitl  III  III-  siir|>riM(l 
li\     I  III     ill  X 1  iii{iiiii  III    iif    -.111111  I  liiii;; 

llllllill  Mill  ,lt  Mil  lllir\{ii  I'll  il  HID- 
Mil  lit.  Il  ^^  as  I  hi  ^r  i  I.iIhh.iIi- 
('.ml  inn. II  \  iiiiIIiimIs  u  liirji  cnaliliij 
will  U  111  |ii  111  I  I  il  sli  ailily  ami  |i(  ink- 
liiilU    nun    il    \\.is   I  niiiiiii'iiri'il.   ami 

W  lllrll  I  llllllll.lli  il  I  Im^i  |ii  I  inillcal  III 
ti  n  ii)ili(iiis  ami  liitriii  s  uluiii  nfti  ii 
aci'nln|iany  liliili  l  lakimjs  nl  this 
•  •alilm.      Till     liulli    nl    III,     niil    saw. 

.Maki  lias!  I-  s|n\\  U  ,  '  |m  i  li.ips  m  \  iT 
was  iliKiii  Imiiir  ninlr  powi  ifiiliv 
lliall  III  llli  ImiiIiIiiik  nf  llir  I'ol'lll 
Hllil;,!. 

( >iir  iiislaiici  nf  lliis  ilii-isimi  lo 
1  isk  liulliiii^'  iiia\  lir  ii  lali  il.  .\t 
llir  IliiM  Ilii  MoiL  Mas  III  |piiio|iss 
klins\li  iluc  nf  llii  I  Ifi  rl  nf  w  iml 
|iri  ssinr  ll|  nil  III  liji^i  s  nf  I.iimi-  sl/r, 
I  111  cainici  s  nf  I  III  w  Hill,  il  s  art  imi. 
anil.  II. nil  |arl  iiailaiK  .  lis  fmrr  in 
I  111  I'll  Ml  (if  I'ni  111,  Will  sniiiiw  liat 
lia/.y.     ('n    llir    isjanil  nf    I  nrlii^arv  ir. 

\V  llilll     is    I  \|:nsi  il      In     till      full     lirilllt 

nf  a  ijalr  cnliiin  llniii  Ilir  lasl.  Sir 
l!i  niainiii  l!aki  |-  si  I  nji  snnir  w  mil 
Lianyrs.  Ilic  rii'i.rils  nf  which  wcvc 
nhsiiMil  call  fully  anil  fri  i|iiciitly. 
()nc  was  nf  laiL;c  si/c.  iniasiirini; 
•JO  liy  1.-.  Int.  In  the  ciiiliv  i>f 
tills  siii'faci  was  placiil  a  tiny  i_'aUL;c, 
1-1  SI  inlilniM  a  ilnnr.  vutlia  sii|ii  ilicicS 
nf  aliiint  •_'  fill,  wlnli  it  \\,is  llankcil 
I  M  ritlli  1-  s|i!i  li\  annl  lltT  Liallyc. 
t  >n  call  slinl'i  nl  111  r  i^  a  lilacs  NM  |-c  SI  t 
11|).  Snllli  \  I  I  \-  I  I  m.il  kalllr  results 
wiTc  iinticiii.  '^lllls\^h^n  till  lait;c 
L;.ini:c  was  ni: isl riiin;  ,i  jii'issiirc  nf 
1"-'  ]iniiiii|s  |iir  si|uari  fnnt  it  was 
fniiiiil  lli.it  111.  htllr  Laniii  at  the 
sanii  linii  ncmiliil  as  niiich  .as  •_'."> 
Iiiiiinils  pi  r  si|n:in  Innt.  This  si  i\((l 
lo  shinv  thai  Iliiii  is  a  ti  nilriii'V 
fnr  till  \iinil  In  act  somithinLT  aflir 
till  .'lanni  1'  nf  a  ji  I  nf  w  atir.  .\t 
nihil-  liiiirs,  when  llir  IlicliLiarvic 
..........     ..;  ., .  _t  .,^.,.1     ..     .............    ,.r     oi 


!     \ 
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BHITAIN  S     INGINKI-.KING     TKIUMHH  .     THE     lOKTH     HKlUGh. 

.,.      .l.j.      ;„,.,       K;;-Jiit~       ">      '!>»'      Wi.rUt      .HtltsS      whuh      .1      !l.lin      l.  j    1      lUVCl.      W!lh      petleft 

saicly.    .it    ihe    rale    ol    60    miles    per     hour. 


Till-:    loKIII     HKIIKil'. 


-7? 


|iiiiiiiil      (Ml-    -.,|ii.ii(     li..,l      III,       Ih.m     lmii',"  ■-  Iriv.llniL'    plitldirii.    ulici.i    i    lli<     Ii.iimIIimu' 

vmimI.  I   ^liou   ,111  \  I  liiir'   I  M. Ill    I  'J   1 1  ■  -J-J  [II. nil.  K  lii.ii  hini  I  \     \v  .1 .    |il,ic-.  .1  ;      w  liil.     ri  ,i.l|i  ^.    iir 

{..('    >i{ii,ii.     Ii.i.l,   |ii<i\iii'_'   I  i.iii  III  <i\ .  K    lli.il  iM'^i  s,     u.i.      j.l.ii'iil     .iiiiiiiiil     III.      Iiiliiil.ir 

I  1 1.     .1  ri.lij.      I    l.lliw  s  rimi.     Ill    |.l  ill'    .   Ill'  .III     fi  ll  inllllilllv  Ini     I  III     I  l\  I  ti  I  s   .iliil    I  l|,   II     lll.M'llllii  ^. 

DVi  I  iiiiK  :i  ii.iii|.  1 1  ,il  i\ .  I\  , III, ill  .III  , I.  'I'll,  'I'll,  III.  II  \M  I  c  lilliil  iiiiil  li.vMiiij  l.y 
sum  "I  III..  |ii  ,1.  I  mm!  nil.  I  \  .iI  ii.iis  c  i  III,  .Ills  oI  hiii>l  .  .mil  c.iL'i  s,  siiiiil.ii  Ii,  11111-,1- 
I.iiiiIv  I.  mill!  li.  Iiiitv  lli.il  llii  wiiiij  Is  l.ii  I  iii{.l<is  .  il  III  iiiiiiis,  sii  lli.il  III.  iiiiliilliniii 
iiiiiii  li.ilili  111  .ill'i.l  .1  s|ii;ill  mill.  |-  III. Ill  111  liiiii  s\.is  liisl  HI  ^.Ihii-  'iiiiii  .mil  111 
1    l.iiiji     liiiili:i      .iiKii-i  l\,     li.iMUsi     III    IIh  III!     wciikniu   an^is,    wjiil      lli,     iii.iliii.il    u.i-. 


I 


.Urstr,     HArr  ,' 


I 


I 


Till-      QUKl.NSl  KRRY     MAIN     f'lh.R,     NOV      7.     1888. 


lllltrr    (Msr     tilrlr     is     Irss     1 1 1  i  1 1  Ik  lOll     of    lllr  ll;lllillrll    willl    tile    tll:l  \  ilUUIIl    of    CN  pcilit  iotl. 

ujiolr    struct  nil-    1)1  coiiiiiiLi    riiniiifcil    ill    lllr  So  successful   \\(  ic  I  lirsc  ;i  I'ln  li:;(  lllclit  s  t  lliit 

/Oiii-    III    tin-    iiiusl     |iouiiful    winil    iffiiit.  till-     criitrc     |)i>itiiiii     of     the     Qiieensfi  rrv 

So    f.ir    as    tile    l-'ortli    HihIlic    is    eonci  ineil.  eaiitile\er    was    liiiill    ii.i    to    its    full    Iieiulit 

e\|ii)seil     as     it     is     liiiiailsiije     to     the     wiiiil  of    '.'.Si     feet     in    aliout     t  Went  y-l'oiir    weeks. 

lilouihL'    through    tile    l''orth    finiiii!.    it     is  Siinilailx'.     it,      niimini,'     out      llie     holtom 

not   liki  ly   to  e\|ieiieiiee  any   ill  iffiels.   in-  lueinlieis    of     till-    cantiliver    a     c.i.ie    was 

iisiniieli    as    the    inininiuiii    of    resistance    is  eneteil  aioniiil  tin-  onlei'  cm!  of  the  l:i'ow- 

offereil.  o\\iii._'  to  the  opi  II  char.icler  of  the  inn    Inlie  on   wliicli  a   riaiie   was   mounted, 

fahiic.     as    coiillianil     uith     its     transverse  whili-    the   raiie    itsilf    contaiiiei!    the   ii\et- 

seclion.  inn    liiaeliiiiery  aiul    small    special    luatinir 

The  setliiiL;'  of  the  steel  likewise  was  car-  furnaces.       This   c.-IlTc  iliii    not    move    aloiii; 

lieil    out    upon    ingenious   anil    novel    lines.  a    run-wav  ;     hut.   as    the    tiihe    aihauccil. 


Scaffoliliuu'  was  im|)ossilile.    Tnste.iil,  in  thi 
ease    of    the   Central    section    of   each   cant 
lever,   the   work   was  oarricil  out   from  tin 


the  hack  part  of  the  oai.'e  was  dismantled 
and  rc-cncted  at  the  forward  end.  this 
prnpcdurc   hciiij;   repeated   iinlil   the    erect- 


l>asc   to   the   top   liv   means  of  a   vcrticallv      iiii;  work  was  completed 
36 


^71 


KAii.w  \^    \V()M)i:ks  oi-    riii;  woki.i) 


Thr    l.ivk    I'l    ii'i 'Ini^    n|i    till     :irin^   c.f 

o|i|io-iiil:    li.iKi^  k\   .1    ^(viii   in  ■.iicli  a  lnii:^' 
struc-tiii'r  :i^  llii--  i'^  cxlriinily    di  licalc      A 

Iliads     (if     sill  I.     S,">."|      In  I      III     lrlli;tll.     XvlllrU 

rr|ii( --I  iiliil    (iiu     iiKiiity   lidiu    I  nil   to  i  ml. 

has  a    prdiKiuiirril   •Inlch  iimlii'  llir  aclmn 

(if   till    Mill  s    ra\s.       Till    calriil. it  lulls    in  cis- 

sii  v     to    (  iialilr    coiini  rl  lull     lo     l»-    ai'coiii- 

|i1in|ii(I    uitli   llic    iiiiiiiiiiiim   of   ilrla\'    \m  1 1 

Miailr,     ami     tlir     cliisiiii,'     I'liiitiis.     nr     Ui  y 

|i|rci  s,    Will    call  liilly    |irr]iari(l,      A   cliMaly 

(lav.    vvlun    llic    ti  ni|ii  ratlin-    \va-.   ri|iiaMr. 

was    silictiil  fni-  till    l:;sk.  anil   llic  Ihi.icIk  s 

U(  IT    closi  (1    111    accdrilaiicc    \iitli    liir    inc- 

ariaiiL;((l  pl.iiis.  wilhciit  the  sliujitisl  jiitcli. 

M(irr(i\i  r.  lln   di  tail-  win    pn  |iaii  il  in  mhIi 

a   nialilH  r  as  to  inaMr  tin    ki  y   piicc  to  lie 

(■i,ni|>li  li  il.   anil   the   li  iii|i(iiar\    (•(jiiiicotioii 

tu  1.1    cut   away,   in  a   \i.\\    liimrs. 

All    inlirrstiiiL;    stoiA"    in    cniiiii ctioii    wiUl 

this     |iart     (li    the     wmk     may     lie    rilatnl. 

Till'        task       aiKaliriil        liinli 

Till-  I  irst  ,■.,,, I, llv     (in      tin-     Qm  i  nsli  n'v 

.V.an   Aiross.         ' 

than     (HI     lln       l-ili       hank.     si. 

tli;it     (HI     .S.  1.1.  niliir    -Jt'.lli.     is.s'.l.     til.     I\M. 

amis   (ill    I  In     lal  li  r   snlr    \m  rr    n  ail\     to   l" 

cliisi.i.      'riiiTc    v.as    a    kirn    rivaliA'    .iiniiiiL: 

lln     wiiikiinn   on    tin     i.|.i.iisili     iinls   of   tin 

111.  iliii'i    anils    til    lie    liist    acruss    thr    L;a|i. 

1\mi    nil  11    iliviili  il    tu   stial    a    iiiarrh    iipiiii 

tl.i  ir     II  lliiw     wnrkiiK  II.     ami     mir     ul     tins 

tuain    w.is   r.sdKrd   not    In   shalr   tin    L;liiry 

Willi  alivi.in     if  he  cinilil    In  l|i   it.     Tin    inily 

lllllia     \\;,s     Ihat     in      l-lllllll     lint     l^lt     Till     uf    Ills 

CdlliaLinr.  \Oin  clnnu'  to  Ills  siilr,  Siiil- 
(I,  nl\  .1  lillillalil  lilia  iirriini  il  to  llllll. 
Tiny  hill  a  lailil.  I-.  that  was  jiist  lung 
(  nii'Lh  1(1  i'(  aril  .ai-iuss  thi-  lirrach  if  mil) 
;i  i(,|ii  cuiilil  111  iilit.iniiil  111  l.ish  it  al  one 
,11(1.  'I'lii  s.cuikI  niaii.  all  niisiis|ii  ct  iiin'ly. 
hnirii  il  (.ff  lu  liml  a  ru|ii-.  Iml  his  cunnailr. 
shoiildi  liiii;  Ihr  ladder,  laid  it  .irriiss  tin- 
jilis  of  the  ciani  s  workini.'  on  tin  i  nil  of  racli 
aim.  It  In  ill.  and  iir  craulid  aniuss  Ihis 
daiinfi  lulls  iraii,i;\'ay.  sum.'  •.Mill  f.  .  t  .aliuvc 
till-  watir.  Tin-  fi  iliiiu's  of  his  (■(iiii|iaiii(iii 
wlnnlir  n  till  in  d  Willi  the  ru|ii  lu  Imd  his 
cliniu  !;a(l  done  the  deed  may  lie  ima;.'iiml. 


Tin  iMilwav  tracks  an  laid  uli  a  \iailiict 
w  llllll  runs  I  hiuiiLiii  till  cant  ili  \(  is.  Tin  n  is 
a  iunlili  lua.l.  \s  llll  a  n.iiiL  \\  a\' 
uii  nihil-  s„|,.  f,„-  wui-kimn.  ];;:'^';^'"'""' 
Til.  I.I  111-.-  v>as  sul.J.cldl  to 
s,  \ii.lv  i-.-clini;  lists  in  l-'i  )iriiai-\-.  1s'.i(», 
imdi  r  diiicliuii  uf  till  ISoard  uf  Trade, 
fiuiii  whi.li  i'  I  nil  I'l;(-(I  I  iiiilii|iiiaiil  I\-. 
tin  maMiiliim  di  lli  ct  nni  uii  the  ends  ul 
till  (-.iiitili  A I  Is  of  tin  main  s|i;iiis  In  im_; 
uiiK'  *  ,'  inclii  s  and  TI;  iiu-lii  s  ;il  I  he  ci  nt  r.il 
lenders.  The  fi.ll..\\  iiil;  day  a  fiirimis  i:ale 
suipt  the  i-'irth  uf  l-'iiilh.  lint  the  liiidiic 
stuiiil  as  liiniK  as  a  ruck.  The  utlicial 
o|ii  iiiiil:  liiuk  |ilaci-  UII  >hircli  I.  l.MMI.  whin 
Km-  Kdward  Nil.,  as  l'i-inc(  uf  W.il.  s. 
drove  the  last  livil  in  tlie  iiiiddle  uf  the 
iiortlnrn   main   -ndir. 

li\-  lln-  linn-  the  slrncliirc  had  liiii 
(■om|ililiii  sunn  i:!. (1(1(1. (10(1  Iiad  liiiii  i  \- 
|Hiiiliil.    uf     vvliich     the    Ill-Il|e( 


l:\pi'nUiliire 
£3,(ji»(».  Odd. 


|i  ru  |ic  r  a  lisu  |-  111  d  a  liu  11 1 
il. 7(1(1.(1(10,  till  plant  and 
-(-mi.-il  char-is  sunn  'JsOO.OOO.  and  llie 
cuiiin  el  111-  rua.ls  uf  railway  l.'!(tO.(;(  (I. 
()\.r  ."if, (10(1  tuns  1  s,  .|  Wire  wiirkid 
iiitu  lln-  fain  le.  Tin  Ini-h-arx  11-  piers  Slip- 
port  I.S.TOO  Inns,  and  the  other  two  puis 
Id.l.'iO  tons  lacll.  'I'u  huld  this  ma-s  uf 
sli,  I  lii-i  lln  r.  aliuiil  (i.."iOO.O(l()  nvils, 
ii  pi.  sinlni-  ii\ir  1. 000  tuns,  wen  n-- 
(|, Ill-Ill.  -ind  KI  nulls  uf  s|,  ,  I  pliles  well- 
Used  fur  lasliiu.im-  the  till. is.  In  addi- 
I  lull.  7  fO.OOO  ciiliie  fi  I  t  111  -ran lie  iiiaMiiii  y, 
f(i..'{00  ciiliie  \aids  uf  nililile  iiiasonrs,  and 
'.|.:i(l(l  ciiliie  -.aids  uf  c(iiicr(-l(-.  and  u\il' 
•JI.OOO  tuns  ul  celiniil.  were  illllmd. 
\\'h.  II  wuik  \\;is  111  full  swin;;  an  arm)  uf 
.'i.ooo  nil  11  fuimil  iniplii\ mint,  and  su  can-- 
fiill\-  wen-  tin  V  tended,  and  so  cumplite 
tin-  precaiilioiis  adopti  d  to  eiisnn-  I'nir 
safil\-,  thai  iiiiU  lifty-scviii  im  n  lust  their 
li\es    Ihruiinh    aeeidi  lit. 

^'ll.  althoiich  the  hrid-e  is  MiHici(-nl ly 
stroiiif  111  w  ithstaiid  a  tuinailu.  it  is  Misci-|it- 
ilile  to  the  iiisidiiiiis  i-a\  a-is  of  an  iniplacalile 
cii(-m\  cuirusiiiii.  In  ui-(l(-r  tu  lriistrat<- 
tliis  attack   the   l)riil._;c   has   to   lie  giV(-ii  a 
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U  MINNAS      WONDI.KS    iW    Till-:     WOKI.I) 


\Mirl^    Ills    li,  111    in    (■(insl;iiil    |ii'ip^iiss    ■.m 
llic      \i.ir     Inn;!.    ;iiiiI    almiil    lliiii     \i.irs  aii 
iv,|iiir,(l    I,,     M|\,      IIh     ulii.'r    i.r    III.     ImLmi 
I  iiii     i'i>:il .      Ill  nci-ii|ii|ilNliiii'j  I  III  ir  Wii]         li 


|i;-iili  el  i\  !■   c.  mI  .      'I'lii-.    t.i^k    Is    Mil.     ,  i|    s,  iii|.        (ill  I  iii|M  ral  nn  .     'I'lh    1 1  il  ;i  I  .1  ll(  i\\  ;i  iin    l'(i|-  r\- 
liLIMlllI  mil-     III     ll-ill.     s,,iii^     ||i;i|      III,      :il'i:i        |i:il|s|ciil    :lllil    ci  v!  1 1  l..cl  Ini  1    is    N   I,.  I     I    liicliis. 

Ill      sli,U\i,rk      wlllrll      IlIs      III      III        llillllll     .||J  lIliM-      111    ill^-     lulir     I    \|l:lllslli||     |lil||ls     (III     I  ;ic|| 

'J|-il::(Iis     ;i  |i|iI  ii\iiii:iI  I  I\       l.'l.'i      ;irlis.  'I'lii  llMck     (il    llli-    CI  1 1  Illi  \  1  1'    sicIkuis. 

I  I'dl-      twilllv     l«(l       \i;lls      lllls      \MII|(|i|-     III 

(■      (  iiL;in(  (  rniL;      iiil:(  niiiU       ;iii(l       iiciLiniiici  nl 

(■  \Mllklll;ll|s|llp  ll.ls  u  ll  ||s|i  mil  III!  slliss  (if 
111  ;i\  \  I  1,1  llic.  \i  111(1,  ;illil  sidi  III.  \  ,  I  iKij 
|i;lllll(ls  llsi  (i\(l  MI.IMUI  |i'illll(|s  (ll  |i:(llil  Ihi  s||;^|||(s|  si^ii  (ll  \U;lkll(ss  li:is  li((n 
(liinnullii    \i:ir.  ii\(.iliil     imi    a    siii^^lc    r.  |iair    lil'idid.       II 

Si  I  ihl;  liiil  Hie  sliil  liiL:li\va\  wliirli  r.mks  s|i||  as  lli,  lim  si  1  \aiii|i|r  (il  IhkIl:!- 
I'  11 1  ll  s  I  ll,  I  ram  Is  ('(lal  iiiiKiiis  l(  ir  .1  liiml  h  lniililiii;^  1  \  1  r  i-(Piisiiiiiiiial  (  d.  .iiid  is  mi,  ,11' 
III    LNdll  I,  I  I.  Ilii  r,    Is   a   ciiiiskI,  laliji     iik.m  I  In    |(  w    lindiji  s  m  1 1  a    u  ( nld  (i\ ,  r  \^lii(li  Hie 

tin  III    (il    I  In     nil  I  al    iiiidi  i'    I  In     lliicl  ii.il  khis       Ik  a\  k  s|   i  \]ir(  ss  I  r.iiiis  can  fal  I  Ii    al   a  s|i(  i  d 

(ll  (i  I  nulls  1  ,r  iikh'c 
|ii  r   linlll'    ill     |M  I'll  ct 

sail  ly. 

.\n  all(iii|il  Id 
((■li|is(    I  his    \\  (iii(|(  r 

ill     l!i  il  ish   ClILMlllCl'- 

iii^  is  iu  in;  piadc 
in  (aiiad.  v\illi  a 
liridi;!-  v^liicli  Is  lo 
span  llii  l!i\(r  SI. 
I,  a  \\  I  (  II  (•  (■  jiisl 
alidvc  llic  C'il\  (iT 
(^111  lice  :  lull  t  liis 
si  nicl  inc.  Iak(  n  (mi 
t  lie  \\  IkiIc.  w  ill  mil 
(  \c(  ((I  III!  Sidllisjr 
\\  ink  (  \c(|il  in  (llic 
|)  a  !■  I  i  ('  n  I  a  r  I  lie 
ll  nL:lli  (ll    II. c  s|ian. 

Tills        lalisl        IlIKJnc 

is  1(1  can'\  diiU'  diic 
scl  dl  rails,  and  llic 
I  lain  speeds  are  Id 
i  lie  r  e  s  t  r  i  c  I  e  d 
s(  \  (  i(  ly. 

I''l(illl  llle  rail- 
\\  ay  jKiinl  dl  \  \i  w 
the  I'dllh  lindi;c 
has  li((  II  a  eiine 
|i  I  (   I  e    eiininii  icial 

success.  It        Is 

vMirkiii    and    iiiaiii- 
rRii-i'iNT,   OUT   nv^R    Tin     w.atir      thi.    main    pikr.    dkc.   20.    isa;,  tiiinedli\  I  he  Nml  li 

K.iLh   aim    ha,,   .in    uvfihalii;   ol   680   (ffl,  lilitish   H.lilw.iV. 


ON      THK     SI  hi.l  l.ST      PART      Ol        1111       KAllAVAV      AHOVK      THK      TIMBl-K      I.IXK,      WHKRK      IT      RISI-.S 
1     IN     ),     SMOWINL.     THK      SI'l.ClAl.     TVl'l.     Ol'      I.OCOMOTIVK. 


The  Pike's  Peak  Rack  Railway 

A     LINK     WHICH     CIJMBS     A     MOUNTAIN     14.147     FKKT     HIGH 


Hl'.N.    ill    l.s(M'i.   (Mplaiii   y.rliiiloii  Aiiicricaiis,  rcsohcd    iml    to   In-  (cliiiM  il   1)V 

M.    Pike   liisl    1m  Ik  Id   Ironi   alar  tlu'     Old     World,     milo,  stcd     t\\'      railway 

till'      maiistic      |iro|iiirtioiis     ul'  siilijiii^at  ion  ol'   I'iki   s   I'lak.     Tiic   |iro|Hisal 

the   peak    wliicli    iiou    licai^    Ills  uas      slarlliny.     as     this     is     a     rciiiarkalile 

iiaiiir,     rising;     alio\c     the     dis-  iiioiiiitaiii.      It    is   not    a    mere    ja^i.'!!!    iiom' 

lie\(lled       iiioiiiitaiiioiis       knot  <ir     roek     t  linisf  iii^-     i(v(l|    liin|i<  r    Iroiii     its 

•ouiid  111    t  he  State  of  Colorado.  fellows     into     the     sky.     I)llt     lilts     its     head 

naturally    he    soii^lil     to    seale    its    topniost  aliove     a     hroad     e\|iansi\('     plain.      As     a 

he  ii^hts.      Hill     his    d(  teriiiination    and     en-  I'oiLiil    of    vantatre    its    crest     is    dilliiailt    to 

durance    pro\  ed    insiiMieii  iit    for    the    task,  siirpiss    in    North    Ann  rica.    because    wcm- 

'I'his   is   II.. I    surpiisiny.   sei  iny   that    he   was  di  rfiil   \istas    of    nii)iaral|el((|    ni.iirniliccncc 

not    ii|inpped    for    an    i  \aetiiio'    nioiint.ain-  are  iinfolded  o\-er  an  are.i  of  (id, (MM)  scpiare 

eiiinn     expedition.     Hhilst     this     lioar\-     old  miles. 

man   ol   the  .\mi  lieaii    liockii  s   is  no  iiie.in  l''rom     the     viiw|)oint     of     the     niilwav 

crest,    eeinn;  that   it    In  I  ties  ll-.tl-T  ftct   into  eiitdncer     it     possessi-s     niaiiv     attractions, 

the  clouds.  inasmuch    as     it     not     onl\'     indicates     the 

.Mter      the      coluph  st       <.f      the      lil.ji      and  hli^hest      |ioilit      lletueell      the     I  Ho     poles      to 

otiiir  .Mpiiie  crists  in   Kiirope,  eiiter|iiisiiiir  which    the    rack    railw.iy    has    lieeii    carried 


:-s  R\1L\VA\     \V()M)1:KS    ()I<     IHl-:    WORM) 


f,,v  (,.;iii  I   |Hir|„,s,-,  l.iil   tlir  (■(.nMniiii.:ili..n  pn.j'ct     «:i-     \:i-Hy    ,li-.-.niiil;ir    fmin     tlijit 

(.f     the     ta'-k     liil^ll'l     with     (  \tni..nlni;iiy  unniii:ill>      (M.In.cI.      'I'lir      I^IImi-,     ,,f     H,,-. 

,|||,j,.„||„,,  II.   U       „|r;,      .l.VhI.  .1       I..      f"lK'\^       tin-      ^liort.st 

Tlir  ,  ii^iiu.r  v,,r.   .iiiirn.Mo  Its  i!!.!~l«ry  |.ru-t  i.- .hi-    mnl.      ImIu,,ii     Ih.      I,.-,,,-    and 

„i||,    II,,  ",,l,l„,ii     ,,r    st,     I     h\-    tlir    -tnklli.J  CIV,!      <,r      tlu       iii.Miiilalii.       Tlir     InaMliiUIll 

.t,,M,s   ,.l    Uranhliil    pai,..ra.nas   xxliul,    u<ic  -nil...!     u-nKl    !><■    .t,,|.:      Iliat.    !,..«. v,f, 

,,l;i|,,|l,\    tlir  I    u    iiHiiiiilaiiiirrs  «li<.  tc.iKd  ua,    ol    sr,,  .m  lar\-    iiii|M, italic.  ,    s,  .  in-    that 

;i|,„,t    t..    It-   Minin;it.     l.>iil.!    t  li.-   r.  .|i:iMt.-  t  li.-  .'..l:-"  In  .  I  ^v^t.  in  (■.iiil.l  li.'  a.l..|it..i. 

Iinan.aal    a-.islan.v    1,.      rai^..!     t.,    .'alTV     a  Tli.'     jir,  liininary     siirv.ys     u.iv     mil     in 

1,,,,      |i,„,,     has.      t,,    .T.st   ■.'      That     «as    thr  1  :->SS.    []>.■    -r.at.l'    pall     of    th.     y.ar    h.liii.' 

|,r.,l,|,ni.      •I'h.n-     "as     n..     an\ut\      ahuil  ...•.■npi..l     in     this     initial     task.      Th<-     httlc 

snlli.i.nt  tialli.'  h.in-f..rth.-.,i.,in-  tor.  ii.l.r  liaml  of   in.n   sp.  nt    a   la.-kiut;  tiiiu-  aiiioiii,' 

th,    nii.l.  ilakiiia  ivnniii,  lativ.       If  th.   rv,  st  th,    pr.  .apilons  ciilfs,  ov.  r  uhi.-h   th.y  «,rr 

«.,-,      hr.,u-hl     xMthm     th.      i-.a.'h     of     th,  slnnt;  l.\    .•hams  to  toil  upon  nain,w  |..!o.'s 

niass.-s.  uii,>  an    n.,t  pivpaiv.l  t..  .Np.n.iic-  scan,  ly     \m.Ic    <iion;.'li    to    p.  rniit     on.'    to 

th,    hanlship  aii.l    p.ril   of  .•liinhiiiL'   ainoii^;  turn   roiin.i.   scraiiihlin.L'  over  ra-uril  cra-s, 

n-l>    . Talis,    an.l    hrasiiiL.'    tin     nnpropitious  fa.iii.:    l.itiii--    "imls,    l.linilini;    sn..us    anil 

.IrnK-iits.'thoiisaii.is  uoiil.l  avail  th.nis.  Ives  laslim-     laiiis.      Tli.ir     physical     .ii.lur  ace 

,,f   the   opp.,i-tiiiiitv   t..   pr.Mv,,l   to  the   top      ami     n.  rv.-     u.r.'     iaxc.l     to    the     nt st  ; 

l,v     rail.    pr..vi,lini.'    th.'    cl.in.lit    of    safety  acei.l.aits      u.iv      fiv.puiit.      an.l      tlinllin;,' 

w.i-.-  alM,\..   snspi.a..ii.  cs.-apcs     nnni.  n-ns.      Miit     th.y     coinpl.t.'.l 

.S.,   r.as..n..l   an   cntci-prisiiiL'   cnijini.  i-   in  th.ir    u..ik    succ<  ssfuUy.    an.l    th.-    siiin    of 

IS.st.      II.    sn. •(■.•.■,!,, 1   in   ii.liisiiii:  a  niunh,  r  th.ir    cfh.rts    shou,.l    that     tii.iv    ".re    n.) 

.,f    e.,ll.a;.'ii.s   \Mtli    his    eiithusi-  iiisiip.  ra  lil.-                -s      u  h>       th.-      t«(.     VK- 

Tlie  lirst      ,,„,,,  ,|„,l",,  start  «as  ma. h.    The  tr.iiiili.s   of                 ak   shonlil    not    l)ci'..n- 

Sclu-me.          |,, ,„,„,,,,,  ,,fth..  s.-h,  111.- cssaye.l  met,,!    l)y   a    s,..l    li    k    some    nine   miles   in 

t.,    s.mI.-    th.      m.iiiiit.iin    \Mth   a    iiiaxiiniim  leii:jth. 

ora.h-   of    1    111    -JO.  an.l    to   a.-hi.  v.-  this    eml  The     s,,r\.  v..rs     ,n,phasise.l     one     draw- 

pL.tted    a      .ir.-mloMs     r.Mit.-    :!( I.s      in  hack.      -  Th.  n-     uill     I.,-   sii.,u.    an.l     pl.iitv 

I.  n-th.     in     "hi.h     .listaiii'.-    T..-)1S     f.  .  t     in  of     il.     a-aiiist     whi.li     to     con- 

iiltitiiile  uiiv  to  b.-  oveir.mie.  Maiiil..ii.  the  t.nd.'       This    fait..r    ha.l     h.  ,n 

startniL'    point.     Ihim^'    at     an    <l.vati..ii    of  lir..iiL'ht     liom.-     to     th.in     "itli 

,;,;.j.,    f,.,t    ali.>\.     s.a    l.\.l.  painful     r..ilil>.        Hanks    :{((    an.l     H»    f.-.t 

Th.-    r.iiluMV   was   f,.ithN\itli   c.immenec;!.       in    ihptli    u.iv    hy    no    means    iin.-on n. 

hut  wh.a    It    ha.l    I..-.II    L-ra.l..l  a  .listan.-.    ..f  Oft.  n     th.y     ha.l     Ih.ii     f..iv.-.l     to     tiinii.  1 

,,.,ht    mil.s.    an.l    vsas    r.a.lv    t..    iv.'.iv.-   tl„-  th.  ir  "ay  throiii^h  the  li.avy  "Int.-  hlank.  t 

m.tals.  th.-  s,-h,-iii.-  was  assail,. 1   M;,oi..iis!y  uhi.h   ur.ath.-s   I'lk. 's   I'.-ak  f..r  nior.-  than 

on     t.  .-hni.-.il     -roiin.ls.      This     niiiAp.rl.d  six   inoiit  lis   in   t  he  \ .  ar. 

.■iiti.-ism    .lri.<l    lip    th.-    f..nnl     ..f    linaiu-ial  Th.-    trials    an.l    I  rihulati.ms    that    w,,iil,l 

supp..rt  :    til.    pi-oi..-t  ha.l  t.i  Im   alian.L.n.  iI.  e..nfi-.,nt   tli.-   navvi.s  i„   th.-  hi-li.r  r,-a<-lu-s 

Th.      trmmplis'  ..f     th.-    .'^uiss     .n;:in..rs  « .r.    not   .-Naop-rate.l,   hut    th.y  w.-r,-  fully 

with   th.-   ra.-k    lallwav   an.l    Ih.-   wi.l.spn  a.l  in.lieat.  .1.      The    ran  ll.-.l    atMi..spli.-n-    ta.us 

su.-e.ss.'s.    from    the inier-  th.-  limus  « h.  n   on.-  is  eiijrajK-.l   in   pl.ysi.-al 

The  Wack-        ,  ,.,,      ,,„,,    ,,f    ^.|,„,    ,i,,,,   „.,-.-  ix.rtion.      On    th.-    siminiit    th.-    hanmiet.  r 

rail  Adopted     |_^^__^^     _^^^^^^^|      j^^      ^1^^       ^^^.^^_  ,,;„„|s  at   al„int    17   inch.-s,   an.l   water  boils 

v,„,i,    ..f    transportatL.n     fa.-iliti.-s    t.,    in-  at   I.s  f  .  inst.a.l  of  -f-'     V.      It  was  realised 

aeeessibl.-    li.lu'lits    ,-aus,-,i    th.-    i'lk.-'s    i'.  ak      that     lab w.,uKI     b,      v.ry     .-xhaustm-. 

proj.i-t    t.,    b.-    nsns,-ita!..l.      Hut    th.-    n,  w  hut     th.-     pn.iiK.brs     eon.lud.il     that     by 


Ihe  Snow 
Trouble. 
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li.'indlitit;  tlir  iiicii   ciinTulK    tins  di-.advMn- 
tML'f  i'i>iilil    Ix    niitit;iitri|    \i  i-\-  ii|)|ii'ici.ilil\-. 

It  «;is  ili'cldr.l  to  lis,  III,.  Al,|  lack 
s\st('iii.  wliicli  liad  |i|ii\ii|  sii  siicci'sstiii 
III  l''.iii'(i|ii  .  ii|iiili  till'  |il:ilis  (iiitlinid  li\  till- 
Mil\r\(iiN.  lull  the  aiiprilu  iisiiiiis  n\  till- 
tiirid  ui  re  lint  (i\i  I'lddkril.  ■■  'I'lii  re  must 
lie  no  su^|iiciiiii  (if  dali;.'(r.'"  iii'ticd  tin' 
t;ni(liii'.,'  s|iiiit  (if  tlic  (  iit(  r|irisc.  "  'I'lic 
lllii  iiiilst  lie  liillh  as  si  niirjU-  as  |ll.^■all|r; 
i\ii'y  d(\  ice  to  (  nsiiri-  uii(|iiis|  lonalilc 
saf(  ty  III  I  i-a\(llm(.'  iiii'>t  lie  adopted  re  Dard- 
l(  ss  (il  cxiK  use.  so  that  the  most  iki-noiis 
|iass(iij.r('i'  may  fi  (  I  jiisl  as  secure  wIk  n 
<'lllul)iliL.'  ll|)  11  lialik  of  1  ill  f  as  uliell 
ndiiiL;  (>\(i'  li\el  croiind  in  a  railuav 
car."  'I'liis  adjuration  \\as  c:iiri((l  out 
to  tliejitlir.  Noiliin^;'  uas  left  to  clialice  : 
not  limy  coinpK  till  in  a  |ii  ifimctoi\'  maniii  r. 
Tlic  i'ik(  "s  Peak  l!ailua\-  stands  amoiii;  the 
most  siihstantially  linilt  lines  of  its  class 
in  the  World.  'I'lic  rniied  .Slates  tourist 
is  not  so  familiar  with  moimtaincerinj,'  li\ 
rail  as  tra\(llers  in  Kiiro|)c,  and  tli.-  idea 
of  erauimn'  to  a  liei(.;lit  of  If.U,'  fed 
alio\  e  sea  1(  \  (  I.  v  liilc  f,>scmatiiiL.'.  iiK  \  it.iliK 
|iro\oked  eeitaiii  misyiviiii.'s  in  the  eaiK 
da\  s. 

'I'lie    railway     hnihh  rs    started    oil    their 
task     from     Manitoii     in     ISS'.l.      'I'lie     hrst 

slr(lcli   was  comiiarativcK    easv.   as 

The 

._      ,       i!    ran  aiiioni'   the    foothills,   lint    as 
Track. 

the  moimtain  tlaiik  |)ro|i(  r  was 
attacked,  the  dillienltics  Ixcamc  jifrcatcr 
and  greater.  In  the  lower  h'N'els  the 
routi  thiiads  dense  timher  expanses, 
"Ik  1 1  the  riiiht  -  of  -  wa\'  was  found 
lit((|((l  with  liui,'i'  piles  of  loys  and  trees 
which  li.id  lieen  l)roiii.dit  to  the  around 
hytlic  (  nrai,'ed  (  Iciueiits.  Ollicial  rc(|uire- 
mciits  stipulated  for  a  road-hed  \ar\  ie-i 
from  15  to  '20  f c(  t  in  width,  down  tli<  centre 
of  which  the  track  was  laid.  'I'his  is  of 
the  standard  tiaiinc,  llic  side  rails  carrxinj,' 
the  \vli((ls  which  {Tiiidc  and  •iip;)ort  the 
weijiht  of  the  trains  weijiliiiif;  K)  jxiiinds 
per  yard.  ]?y  making  tin-  :  lad  bed  tlu 
forcfroin;;  width  there  is  anijile  clearance  on 


cither  side  of  the  eoaehes.      The  penn.'IlK  lit 

wa\  Is  of  the  most  solid  description.      W'Ik  re 

ciiUcrts   wi  re   reijim-ed   to  span   some   little 

li\iilet    or    ci'e(  k.    stone    wa^    iis((|;      ulure 

hridLfcs  were  iKccssary  to  travirse  a   lari^cr 

ell  ft    in    the    miiimtam    side,    st((l    \ias    (in. 

plo\.il,      .\o  timliii-  tr(stlinL'  \\hat(\ir  was 

ml  lodiieed.      The     Idad-lied      itsell      is     laid 

upon     the     solid     rock,     and     is     liallasled 

liia\ily   to   secure  complete   riyidity   for   the 

niitals.   so   that    they   may   not    lie  displacid 

easil\    liy   any   of   the   di- turbini;   inlluinc(s 

of     Nature,      \\liieli     sW(<p     the     peak     (cm- 

tiiin.dly,    and    Nvliieh    are    isp'ecialK'    se\-ere 

diiriiiL;   the   wint(r. 

The    lack-rail     ilsilf    is    ni.adc    from    the 

finest     liesscmer    slei  I.     with     the     t  e(  I  h    cut 

from    the    solid     ir.ass    of    iiulal 

li\      machiiKs     which     were    de-      Thekack- 

rail. 

sin;iied     and     built     specially    for 

the  purpose.  It  is  built  up  in  lengths 
of  SO  iiichis,  and  varii  s  in  wciyht  from 
ti;i  to  11.")  iiouiids  pi  r  yard,  or  an  averayt; 
of  It.s  tons  pi  r  mile.  'J'lic  sp,  (■ihcatioiis  in- 
sist((l  that  eacii  tooth  of  the  rack  whin 
cut  should  be  within  oiii  liftieth  of  all  inch 
of    the    si/e    stipulated. 

The  rack  track  comprises  two  of  tliisc 
rails  laid  side  li\  side  centralis  bttwecii 
the  outer  iiutals,  and  s(  I  1,  inelits  apart. 
The  ladd(  r  is  secured  to  the  permanent 
Way  iiy  means  of  four  bolts— two  in  the 
<'ciitrc  and  one  at  either  c  nil  of  each  lenj;tli 
-  to  tliric  dic-foi'^fcd  chairs,  which  in  turn 
are  lioltcd  heavily  to  the  sUcpers.  Thtsc 
latt(  r  are  of  extra  leiii;tli  and  weight,  and 
are  spaced  more  closily  toi,'ctlier  tliail  in 
oidinary  railway  practice.  Tlu'  rack-rails 
are  so  laid  that  the  joinis  of  each  Itiinth 
do  not  collie  in  line,  while  the  teeth  of 
(iiie  is  brouixlit  opposite  the  space  Ijitwcen 
two  teeth  of  the  (it  h(  r.  This  ensures  the 
two  double  wheels  of  the  loeoinot  ives 
securint;  an  ev<.ii  beariiii;  at  all  times,  and 
is  conducive   to  smooth   travellinj;. 

The  railway  measures  il'.'Mi-  feet  in 
leiiirth  from  111(1  to  <  iui.  The  avira^'c 
f:radieiit  is   ,SH\S   feet   per    mile,   the   iiiaxi- 
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„„„„   n..     I..n,.    -j:    ,n    MM..      Th. ,..^1       h-I "I'     ^" '     ' I'^'''''     ''"'     ''' 

,„„,,,     „,    ..I    1..  ..1,„.    ,.   .,    ...In,,   ,.l    :•.•„.       I.H.,     n,l.n.     rM.    1    •■.    ^ta,,,!    ,„-,,..u.l. 

I,,,        ln..,,lM    l,,,o„lnlM,l,    I,,  tin    ;,...lil^        ^.•^:Hn.l      .■ullin.      unnU.      uliul,      :,t      Hmms 

.,,,1  M.h.hu  ,.. ,..u. 1  "■  1- I'  -'  "''-  i'-''^  ""''  ''•;;-''"'''- 

a   sn,..   or   -l:.|,n.   l,r,U...n    ..,.1,1.       I,„>.      Oil,,,    11.,  v     l,:„l    lo    l„  «     HhM'    u:,. 


A     I  IIAKACTI-.KISTIC     MllM 


ON"    Till      in-;i   S     I'l  AK     KAl 


I. WAY     ml.OW     Tin.     TlMHl-.K     LINK. 


.,,,..1,     is    .n„i- ns,    ,.r    l,v    .!„■    l-iv,.    „1  .l„„„.l,    s„l„l    ,„..„.   ,.l    ,,a.k,,l    m,,,w   .n.l 

.         .  f    ,1  I,-,       uliili-    III,      sliri'MI,.'      ,:ii      :in,l     lilinillUL' 

1     „    i'    .,„.|,„n,l    t„   li„     M,l„i    r.,rk   at  ,:„ns   n|„;,t,,llv    ,l,„v,     tl„„,    t„   m,U    «   ,,, 

„   |-,,„„   •.'.Ml    I,,   l.HM»    f,.l.  Hltlc  sl„ll.r  Ih.  V  ...ul,!.      r,in,|,s  u.iv  laid 


I, trial. 


(listaiic,--    raiiLMii 


.,,,„,,,,,„„    ,„  ,|„.  .,.v.  ntv   ,,r   tl„-  .-nuli.nt  :       l„u   In,,,,  alhr  In,,,.  an,l  lr,,,,„ntl> ,     ,un,., 

:;:,;,;,..., l„„.a,;n.,lU,r„n.U.,n,       ,,,   ,1,,.    lava.,.   .,M1,,.   ..l....n.s    n-.a.ni,^ 

.  I  tl,,-     ii,(,,n,lain     nnpas-ahl,-.     Il,r>      Ha, I     i" 


"v':;:::'i',:^!'h„.., -i ^^^^^ •  ^•"- a..,..!,.,  a.t,,....,..u.,nii.. 

U,,t      thr     L-n.t,,!     liiaK     an,l     har,M„|,.      |,r„MM.,n.     l„van,.-    ,xl,a,Mr,l       N,ar    tlu 
^  ..,,,1       JUr      snnnn.l     the    pn.ail.n-     l.,w     t.i„|"  ratnr.' 


MU-fa(v   wass,.anv,l   mat.mhlv       ...inhnK-,!     ^^.ti,     tl„'    n.n  t.nl     atn,„s,,!,.H 

l,s.      |>la\,(l  sad   liavi>c  cviii   with   tlic   stn.iiiztsl 


nil  .III, tain 

P„i-1,  inaiin,  r.      H-  r-   |.t,.],  rtm._'   |,innacl,s.  |,    , 

,1,,,,  s„h.>  as  ,„4,sl„.,l  as  a  i„.rr„r  l,y  c.nslitntions.     1  iinr  aft,r  tnnr.  a  Ir.   llLdl^ 

,l..„„.nts      had     I..     !"■     1.1.."..     away:  m,  a  st.-rn  n,,l,.ll  l.attlr  a.'ainst   t  lirn  1,  „t - 

,li.,.,.   l,.il...s   l,ad    t„lH.   .ait    in   tli.s,,!,.   of  1,  s.     ,  Ununts     for     lionrs.     th,.     m.i.     wiv 

„„.    .„l„r, k-fa..,.;     .nonnoiis     sh,„il,hrs  .■on.p.U,,!   t„  throw   down   thwr  t.,o K  fron, 

,,„,    ,,,    ,,..    ,.,„„„ie,l    an,l    lUlihs    thna,!.,!.  sh,  .r  .xhanstion,   an,l   w.rr   fonxd   to  s. ,  ,. 

.,,,„    „„,.    .■n..a...d    in    tl„.    «..rk    suff.r.d  a  sh,,rt  r,s,,,t.  in  th,   l,,wlan.ls  t.,  r.rn,H.rat.. 

'nations      un.nnKial,!,..       Th,  y      ha,l      to  tlnir     uast.d     .  in  r.i,  s.        Notwi  hstan-hn^ 

'l,,,,,,,,  an,l  toil  anion,   ra,,,,!   mass,,  of  tlus.    hvavy    handi..i|.s    thi-    htst    rail    wa^ 


uith   th 
tl 
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l;ii.|    on    (>rl,,l„r-   -Jiltl,.    1,s;m).    ;,ri(l    Mm     Iiim  uIm.U     ,\I,ihI     f.,,,,-     cnniiLMlr,!     siirfaccs 

^'•■i-'  "|"iir,|   lor   Irallir  on   .liim     |sl    in    lli.  npon    ulncli   llir   |poU(ilnl   sh  ;iin  and    hand 

lollouniL'    >'''i'-  lirak.s     aiv     appiitd.      .\n\      ■     ,,f     tins,- 

A^  nia\   III    ■.iipjioM  d.  I  lir  rn.jini-  ill  inakiriLT  luaki^    i-    -iill|.-!.  ii!     to    lii!!!:;    Mir    tlam    ti< 

Miili   a   <-oritiniiiiii^   and    hra\v    {mil    lowaiiK  a    slaniMill.    i\iri    ii|iiin     llir    sliiin^t     s(c- 

'li'    '  l""il-  di  \i  |..|.s  an   ml.  tiM    lliir-,1.      '1'Im  tiori..       ■|1i,       1.,      Cjialli,  r     u  al.T  lirakr     K 

walir    Mi|>|il\     at     |ihHi^     ua-    a     si  arrliini.'  aUo    ldl,,|     to    ||,,     stiarii    cv  lind.r-..     tlicsc 

l'i"''l'iii-    I'ld     It     has    liirii    nut    (IhctiM  |v  III  III       iisid     on     lli.      d,  s,-,  nt     as    air    coiii- 

'V^     lliKi'    lar^'r    tanks    whirh    an-    |iro\ii|,d  jui  ssi  ,is   to   ii  ;.'iilalc   I  la    s|m  ,  d  ol    t  lir   t  rain. 
:>•     niliivals.      Thr    li.riuiiot  i\ ,  s    an     sonii  -  Tlir   coaclK  s   air   ot   IIh     Aninu-an    olisn- 

"''•''       'inaiiil  .  lookiiiL'.       alliiit       |,o\M  rliil.  \atiiiii     I'lillniali     |iatliin.    ami     for    siicli    a 

'i'<'li''i"ii':'l     trnniiiihs.      Th,  y     aiv     ol     t  hr  railua\     aiv    Iiimii  mils,      'riir    s,ats    air    not 

four- cxliniii  I-     \aia!ain     ciiiiiiioiind      I\|m.  till.il     Iml     atraiiL^id     in    s,,,!,    a     ua\     that 

Ih      hi-h  prissiirr  cviindirs   luiiiu    HI   iinhi  s  thr    pass,  n.^,  r   ah^a\s    has    a    livrl    |iosili,iii 

•""I     ""      lo'A    |iri  ssiii,     ,\liiidiis    1.-,    inch.s  !'.ai  h     rar     is     alih      |o     ai  coi lali      lilt\ 

'"    'lianiilir.     Ihi      s|r,iki      \u  \w^    •_••.■    mrlii  s.  passi  n-.  is.   and   il    in  i-i  ssar\    it   ran  d,  sn  iid 

^''■""    i^  '■•"■'" 'I    ill   III''  I'oilrr  at  ;i    |iivssiin.  Mi,'     i nl.ain      \mI|:oiiI      IIm-     aid     of     Ihr 


vn  w   or     iHi     TKAtK    Ol     nil.    iiurs   imak    railway     smowing    Tin     hack  rah. 

ol   -JtMl  poiiiids   prr  s,|ii.ir,     inrh.      'I'lii  IV  arr  l.ironiol  i\  r.  Iirraiisr  rarli  lioL^ir  rarrli  s  coir- 

two    strri     (•ii--\\Ik-i  Is    tliioiinh    \xliirli    the  wliirls    <nL;ai;iiin-    with    th-    rack.    thnuM'li 

i'l'M"  ll"ii^   '  llort    Is   Iraiisinitlrd.  and   uhuli  uliirli    powrrlnl    individual    luakiiii;  can   hr 

grip,  or  iiiish.  with  thr  rark  rail.  ajiplird    to    s.riirr   c  miph  Ir   control.      This 

"ii      '•11'''!     a      rail«a\,      .ahoiindinL'     v^itli  (iialilrs   tlir   coach    to   hr   stoppid    iiistaiitU" 

niinirrons  si,  rp  h.iiiks,  thr  lirakinix  arranixr-  and   ind,  piiidmt  l\    of   thr   locmiotiv,'.      As 

"""'■^    lici'r-s:,,il\      ;rr    of    ,iipi,  ill,     import-  is     Usiial     iip<iu     lack     raiiua\s.     tin-    cncilic 

iinci'.      I''riini   the  sides  ol'   the  dnvini,'  coa-  pushes   the  coach   u      hill,   and    prcrcdcs   it 
36 
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,,|,    111.     .I(  sc    III.    III.      lull    I 

t,.:;,lh.  .■ 


|<\1I.\V\^     \V()M)i:i<s   OF    Till-.    WOKl.l) 

■■>,„,u.       „.,r,.,l..l    M>.    -11^.    III.     .1,1.  f 


\.  r  li.  111..:  iMiiipl. 


,,ur  -r.  :.l.-l    liM'jI..  :.!■ 


,  n.'iii.  .  I.    I •   ■'  '"  '""'  - 

,,,„„,,    Ml,     ,.„l.,.|i,ni,il,..n,l-lli...       ->.l    "    — '    ^'    "■"""     -''' ^'■"' " 

.,,,.     .IX      nil.  mil  .li;il.-     -Iili"!'-. 


.,     ,;,..|,     ..I      111.....    :.nv     ..1I..V    n..l"^.^-      •' I'l'"' 


Ii\,      mil.  .     il     nil.-'     Ii'.'ii 


;i     i..    :i'i    I.  .  I     111 


''':::';.; '■''■t,;'::v;::;:;';;;;:  ,„,.i,„.i.n.  i.^..-^'-....- -• 


.^gj9 


..  .^^ 


.■r-    .-'..'  "'^''  ' 


"I... -'"■■'  ■■"^-vs,.;" " ■'-'-»""""■" 


ii|i.,;i    iU    st.i|ii^t.    .-ini 

111,     uiM.-t     l.;iit     "I'    1'^    .1"" 


I     til,'    -.aim-    tunc      i.l     i''.'-     ''.I 


,, , ITS,  lit  111.^     til.-     pacUin-     or     tlu- 


.r,.i„nMV.     I.,    til,'      li.avv     M,..u->     .Innn-     tin      "nit.r.      It     i^ 

"  ^"""""  ""^'t,:" .:;:.:;,: '^ff.:-.  ..,....,.,,..  th,,-,.; ...ii:in,..ai a,,,,.- 


li.si.l,-     III.'    (..iMriini' 


III       t 


I,,-,,'    Irn/cii    la\.rs    wlii.li    la\    i.ur    t 


lf..rt- 


'^""-      '••^■'■"-    ""■' "\;:;!,:anu!an.l      .  ,Uv,.W.,l   uil.,   Iil...!.^ nt   I.  t,,  t   .,ua,v. 


an.!   vet   all.  I-  toiliiiL'   'M'  ''   -'"  1' 

»li,ii    ali.iut    I.,    nit.r    a    sti,  Icli    of    "iion 


Thi'M-    arc    tlun    t  ra 


nsfiri.-.l    \n    a    Hat    car 


.•• "';':"■  ■'■'", ":"■.; ':;;::,■::;  :;;r;::i:.'  .'  ..l.' '■'...'■  ■ ■ 

..n".» "!>■  >«  "■"■■-  """I""     "„;„,;..   Ti„  ,„,„  ,v„i,  ,1.  1 1II.I. 


ilil   it   rcaclics 


""n,,';::;;":,, ,„.„,i,i,.  „i ..,  i .,. ■!<  ».-.■•  ""■  .";■■ '""   , .  ,_ 

~- r;;-  r::,;':;:::  ;:,:;::'  .;;:::..:;;;,::;:z.  .:;::t^™i: 

:^:':::;:;::;,,:;i..n".".i:  '";-  ...c ■.«■- ""r-r/--;: 


anil  niaiulaiu  the  Inic  ilnnni 


TMF-     PIKI-'S    IMAK     l<  VCK     l<  AII.W  A^' 


2S3 


<lc<'k  cnr  tn  SI  ml   llun;   I  iiriilpliiii,'  ilnwri   (lie 

IlKllllllalM      slilr.         II       Iv      slow,      trvillU'      \Mi|k, 

(illill    :ir(ipni|ilislMil    111    llic    f;icr   of   .1    liilliiL,' 
wiriil.   Iiiil    il    Is   till-  (iiilv   u:i\'   iti   uliuli   we 

(Mil    _'i  t     t  III      illH-    ii|lrll    (1  iP    t  lalllr. 

"Aliiisr  till'  liiiiliir  liiii-  llir  >iio\v  ilrilK 
(■mmI\,  ;is  till  it  ;ilr  iiu  (ilistaclis  to  lis 
>ciiililinL'  i^'i  iivir  till-  iiioiiiitaiii  slopis. 
Ill  MPiiir  srasoiis  wi  liavt'  iiail  to  <)|prri  tllO 
liiir  as  many  as  liflnii  Uiiiis  .liiiic  1st 
is  tlip  sclii  iliili  il  day  on  wiiicli  tlir  (irst 
train  niiis  to  llic  Miininit,  iiiul  iis  a  riili.' 
«!■  all  not  troiiiiliil  with  snow  jiftrr  tlio 
l.")lli  of  tliat  Inonlli.  Knt  occasionally  \\c 
lia\i-  Id  lialil  out  oiir  snou  cli  ariiii!  tackle 
tliroiiLilioiit  .lnl\.  diiiiiii.'  \Nliicli  riKPiitli, 
sonii  limes,   M  ly   luavy   falK  take  |)laee." 

Despite    tliese    drawliaeks,    lUiil    altlioiiL;ll 

tlic   r.iilway   is   <i|ien   onK    for   a    \iry   In  n  f 

Ml  rii III,   il     Is    a    hot     favourite 


'  Sunrise 
;xcursion.' 


\ulli       |iiiins|~ 


Diiiini'       tln' 


ill  ii.dil  of  I  lie  season  tile  coiii- 
pany  iiiaintains  what  it  calls  a  senii-nij,'lit 
train  service.  One  leaves  the  lower  teriniiiiis 
late  ill  the  afternoon  and  reaches  the  siiin 
nut  in  time  to  witness  the  jioreeoiis  s|)ec- 
taelc  (if  the  settini;  sun,  and,  Npeiidin>;  the 
nijilit  at  the  ronifortahle  Siinunit  Hotel, 
is  able  to  view  the  cipially  onthrallinix 
dawn  of  another  day.  One  ot  the  most 
popular  trips  is  the  weekly  "  Sunrise 
Kxeiirsioii  "'  which,  leaving;  the  lower  t(  r- 
ininiis  at  inidnipht.  land-,  the  tra\rllers  at 
the  crest  in  time  to  see  Old  Sol  creep  over 
the  Eastern  horizon.  In  fact,  this  special 
s(  rvicc  has  ih  veloped  to  such  a  d't:icc 
that  often  the  entire  C(|iiil)nient  of  the 
railway  has  to  he  impressed  to  cope  with 
the  crowds. 

NotwithstandiiiL;  the  eoinpli  te  success  of 
the  Pike's  Peak  Hailwav.  the  rack  system 
has  not  Ixc;-  ntilised  very  exteiisiv(  ly  in 
the  I'niled  Sta.is.  Kv»  II  the  first  railway 
of  this  t\pe.  that  np  .Mon;it  AVashinoton. 
in    N(  \v    Hampshire,    is   doomed.     Another 


I I  Hill    has  II  1  n  siiiA  1  ^  1  d.  and  il   is  inli  iidi  d 

III  la\  ilmvil  an  iliillle  load  iMilklllL; 
I  liioii'jhiiill  li\  ad!ii  sion  piinK  and  sinipiv  . 
.Mill,     till       I'iki    s     Pi  ak     iini       possesses     a 

llllli{ll:       lllsl  im-l  loll.  Il      is     llll       lollni  s|     con 

liiiiious  load  liiiill  upon  lliis  jinnripli  in 
till  ^^orld.  In  \  n  ^^  ot  tin  fail  thai  tin 
lack  iai|\<a\  is  Ihin'j  siipi  isi di  d,  al  all 
(\inls  for  moinil  aim  I  i'iiil;  iinrposi  s.  Ii\ 
cheaper  s\  si.  Ills  lor  aehii\ili'_;  tin  salnr 
I  nd.  il  is  \ii\  doiiliHiil  «hitliir  this  lin.' 
e\ir    will    111     eclipsiil. 

The    total    cost    of    till     imdi  rtakiiiu    was 

C-.MX I.I  1(1(1,  ri  jiii  SI  nlini:  an  avi  raiii  of  L'.''.'.()(l(l 

pi  r    mile,    so    that    il    ranks    as 

.      , ,  .  Most  Costly 

one      ol       the      must        lApiMslVe     ^„^.^  ,  j^g. 

rai  k     Inns      w  hieli      has      In  1  n 

laid  do^Mi  in  an\'  part  of  lin    world.     .Since 

lis  eoiiipli  lion  in  IS'.Nl  il  has  Ih  <  n  the  miaii'. 

of  eon\  1  \  iiio  t  hoiisaiids  of  tia\  ellers  t<i  tin 

nioimlaiii   top.      I'l'oiil  the    l.iiiopean   point 

of    \  u  \\ .    and    iicariiiLi'    in    iiiiiid    the    coiii- 

paralivily   low    fares  cliariji  d   on  the  .Sviiss 

niiiuntain     rack     railwaxs.     tli<     ascent     of 

Pike's  Peak  li\    this  mediimi  appears  sonn - 

what  I  \|iiMsi\i,  the  ntiirn  joiirne\'  costmi; 

■i;is..  or  over  Is.  Id.  |)ir  mill  .      Hut  lieariiii.' 

in  mind  the  cost  of  constniction,  tin   hea\  \ 

inaintenanee  expensi  s.  and  the  brief  period 

of     the     rimniny     season,     in     eoninnetion 

with     the     fact     that     it     is    essentiall\     a 

pleasure    line,    the    fare    is    by     no    means 

excessive. 

"  -Since   this   line   was   opened,"   proudly 

confesses    tlie    enj,'inecr,    "  we    have    never 

had   ii   siiii.de   personal   injury   arising  from 

its    operation.      It    cost    a     lot    to    build. 

but    ;'  .solute    and    tni()uestioiiablc    safety 

was    the    factor    which    jruidcd    its    con- 

sinmnation,    so    that    not    even    the    most 

timid    need    entertain   the  slij;htest   ap[)re- 

hcnsions.      'A   substantial   road'   was   our 

watchword,  and  the  policy  has  been  repaid 

amply   by    the   complete    financial    success 

of  its  opi  ration.'' 


^      ,.,,M.     CM       lAST      AM.     Wlsr  IMI       srAlloN      Al      LlAKA.ill 


il 


The  Railway  in  Siam 

THIS     KASTEHN     KINGDOM.     .OK     SO     LONG     A       ■  SKALKD    ROOK,-     IS     NOW     BEING 
OPKNKDUP     TO    COMMKHCK     BY     A    VAST    SYSTEM    OK    GOVERNMENT     RAILWAYS 

IT  was  M...  M.  m.MV  vrars  au-  effort  to  .NplnU  tlu- ..th-r  nsourcs  of  tluir 
t,„,  ,1...  vast  tra.t'of  t,  m-  .•ount.v.  Thr  t.ak  for.  st  for  y.a.s  u,  nt 
tc 


1 


o'lv    nwasnr,,,.   l.li.O  nnl-   m      untou.!..,!.    tlu-    lusoious    f,u>ts    pra.tually 
,„uth  U-   ,-.(.<■,    .,ul,s   ,„   waltl,.      rott.Ml.    ululr    tlu-    rniiurals    for    tl,.     most 


1 

whicli  ocriipi.s  a   larL'r  si.'tioii      | 


,art  w.Tc  l.ft  (loriuaut.  At  tli.-  saiiu-  tunc 
_  ™  of'''uu'l"ann'i"a'"' Peninsula.  att.uM.ts  to  u.va.l.  th.  .-ountry  and  to 
r^^     an.l       uhu-h       .s       known      turn    ,ts   latent    w.alth   to   .•o,nmm.,al    a,  - 

5iS7  as    th,     Kn,..l of    S,an>.    was      vanta,,-    w.r..    frau.ht     w , .  h    .ons,.  .ral.l. 

'  ,,■,     to.h,hana,na„ls„f..,v,l,sat,on      dan..rs    to    Kurop.ans.      i  h.    hos,,l,  >     of 

;    I  Sonth  S,.a   Manas.      Tl...  .ra.Ht.ons.      „...  nat.v.s    a.,.,..,,.,.  .---;;'';•-; 


<'liarai't<rlstics.    and   .aistonis   of   tlic   conn 


was  not  to  Ih-  fcar.cl  so  inucli  as  the  ilnnat.- 


<'1\  iru'tcris  ics.    and   cusioins   oi    m.    <>>,. 

^     :,.,...     d,..,d,.dlv     adv.vs..     fa-tors     to      of  an  unop.n.d  ..onn.  ry  and      1...  un.a.nM 
!w,.lo,.n>,.n..    Th,    natuvs  w,  r.    ..ont.nt  to      jun.l.-.   wh.r..   wdd   annuals   of  all   d-scn,.- 


<M,ltnatr   ruT.    both   as   a    stapir   artu-lr   of      t.ons  abounded. 
<li(  t  and 


also 'for.  xp'ort':    tl.,  v  .ua.l,'  httl,-  Tl.,      ro.u.t.y     luyond     the     imnudiatL- 
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piirlit  Us  (if  Hiinuknk.  tin'  ciipit:!!,  uns  vnlii 
allv  ;i  (  l<iM  (I  liiiiik.  Kvi'll  till'  li:iti\c  s  the  in 
mKin  kmu  \iiv  littli'  alioiil  it.  'I'll! 
inliiiipi  iiic  iiiis  (if  ('(iinmiitiii'at Kill  were  liy 
i.ill  111  lid. it  Mldiii;  till-  \siitirua\^.  while 
IIk  jiij  lit  (iiM  lii|iini  lit  in  the  liiiiliih>ii(l 
u;i^  Ksliicliii  s(\ii(ly  to  tile  l()\u  r  l\  llij.' 
<l(;iiii|  laml  iiiiiiii  (liat(  ly  coiitlt.'noiis  td 
the  ail.rirs  111  \Mit(  r  travi  I.  I'riinilivt 
liiilliick  x^.iijiiii  iciaiK  had  liiiii  (li'iv(  11  hi  i( 
aiiil  ll.ii'i  Id  link  ii|i  iMihitcil  |ii>iiits,  lint 
sii'li  i\  nil  HITS  (if  ciiti  r|iiisc  wen-  ftw  and 
f.ir  liil\\(iii.  'I'll'-  n  siiit  was  that  the 
^'iiatir  |i,irl  nf  lln  interior  was  iiotliin;.' 
hill  .1  \.ist  sliileh  df  nndiilat  iiiL',  malted 
jiineli  .  sneji  as  is  (inly  to  he  found  In  the 
llii|iies.  whieli  iiiMI-  iiad  lie(li  |ii  III  t  rated. 
'rd\vards  the  latter  |iart  of  the  niiK  ti  i  nth 
eiiitniy.  limMAcr,  Knij;  ('hiilalonykorn  I.. 
whose  mind  and  view  of  tliiii(.'s  liad  In 
cdiiie  liidadeiied  hv  his  associations  with 
lair(i|ie.  ciiiharked  iijioii  a  llhcral  policy 
with  a  view  to  ami  lioratin;;  tin    (•ondillons 

of    Ills    peojilc. 

Ills  Majesty  (,'raspcd  Hi,-  fact  tliat  the 
.nilocknij;  of  the  country  would  proo  ed 
very  slowly  and  lit  fully  unless  Improved 
«ays  and  means  of  nioviiifr  to  and  fro  w  1  re 
adopted.  The  waterways  were  too  slow 
and  uncertain.  Railways  ohvioiislv  offered 
tile  only  possible  satisfactory  solution  to 
the  situation.  The  provision  of  these  facili- 
ties came  nnd(  r  serious  consideration  about 
the  ytars  IHHT-S,  and,  throuf^h  tlie  efforts 
of  Sir  .Vndrew  Clarke,  forniiTly  (Jovernor 
of  the  Straits  Si  ttlenieiits,  a  contract  for 
Carrying,'  out  surveys  for  a  railway  system 
was  placed  witlian  Knjrhsli  tirni.  Kxtensivc 
sur\eys  were  driven  from  the  capital  ,is 
far  as  (  hieiif;  Sen  on  the  northern  frontier. 
This  was  an  ambitious  jiroposal.  but  it 
was  priiM'd  that  the  scliemc  offered  no  in- 
superable dllliciilties.  and  would  not  be  in- 
ordinately costly,  uhllc  it  would  jirovidc 
the  country  with  a  steel  backbone,  and 
connect  the  capital  to  a  strategical  iioint 
for  tile  intiTcIianiic  of  commerce  with 
IJurmah.   China,   and   I'pper   French   Indo- 


(  lima.  I'lie  (iovi  riimi  nt  |)ropos(  d  to  d(  fr ay 
the  cost  of  const  met  1011  and  upon  comple- 
tion Id  Work  it  .'IS  a  Stale  iindi  itakiiiLf. 

()«iin;  to  their  eompn  111  iisi\ I  natiiri. 
the  survi  \  >.  iNliiidiiiu'  throiiijh  ihlheiilt 
count  ly,  decupled  con  Sid  I  rabh  t  line.  Mi  ;in- 
«  liile.  |iri\.ile  (  nil  I  prise,  n  ahsiiii.'  till   I  n  ml 


/   I..,.,,;...  :;.•■ 


:         '^  '"'    .J         SKr.TCIl  MAP 

\    M     „    |„..»  "I    lll- 
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II        \ 


of  affairs,  deterniined  to  iirolit  fruni  the 
f.ivourable  attitude  of  the  (iovi  riinuiit. 
The  former  approached  tlic  authorities  for 
liermission  to  build  a  line  from  flic  capital 
to  Paknain.  near  the  mouth  of  the  Menam 
Chao  I'liya.  The  concession  was  pranted, 
the  I'aknani  Railway  Coni|>any,  Limited, 
was  incorporated  in  Ranpkok,  and  the 
construction  of  the  road  was  eominenccl 
on  .Inly  loth.  IHOl.  It  was  an  im|)reten- 
tious   imdcrtakini.',   comprisinj:  a   line  only 
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KMiAvv^    wom.i;ks  or  Tin-   xvoui.i) 


mil 
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l.iticin.      1 
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,.,,     „,,,      ,,,,..,1     :,n    .sell...  in ^^^^^ ,,.,.„,,, 1.     .,,.H,,I.   ..ml 
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n.uvjUnk    I..    K-rat.       n,.     1'^'  _t_^ ^1   i,,„.,iliHlin:il    uv   N..itl..r» 
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Mil       lASK     Ol       Till.     KAll.WAY     liUIl-I>KH     IN      1111       MAMISK     HIMIKIAM. 
Tlu-   l..uk    Ihn.u^h    Ihe    iullKle.    "i.rll.    ..1    Ulni.idit. 

^,,    ,,„.    ,■,„„,„,,,      ■,•,,.     S,:,„i.s,    (...v.ii.iiHiit  ^tii.-l..l    t,.    n,il«:,N.    iMnl.     ..„     ll,.     ...I.m 

,K,.   l,.n.:,u    ll,:,l.    Ill    :u.-..i.l..M-.     "Kli    mil  sul,     ..I     tln^     ual.iu.v.       lliu^.     ulnn     ll... 

;;,v,x,„„ ,   tli.    ..|.,„„iiMi,t.v    t..l.nku,.  .v^t.iii.    „l     111.      amVivnl     ,-..m,t ,  i. -,     in.  .    . 
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...Hisul.a-alilv     a-.-,.nln,.     ...     tl.      -t     ami  Nw.ik   „nh  .    as   ,nH,„,i    uas    t,.    I,     .        u-.l 

,|,-v   s.-aMins.   a    l.,a.   l.n.l..-   xwis   n.r.ssan.  ...,t    Kv    tl„-   n.val    Ka.luav    1),  |.a,t  ,,„  nt . 
Tl„-  sun.  vs  .  ,„,,l,aMs,..l   tl,,-  n..-.-Mtv  ,.1  a  Tlu    l.ml..    >.  -.1  tl..-  rant,!,  v.  r  'M-  -■"'' 
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;:,,:,■, ..h:..0..      AU„  a   .pu.   Ua.l    1 - ■.       Ua.a.l,.     ua 

l„„ll     f.M-     IS     iiul-     xv-luai-.ls     fn.lii     Han       '■ 


Dara   t.i  Sav'.  aiik.i!.  .U.'.   Ili<-  li 


11,1   ..f   rasi-a        (  ii'^au 


tiiili   (111   111.    Ml 


1,   V,„„   Ki\rr.     Th.    Inikiii-      I'nmi 


li.i..     tl.i.a.iiii-     111.      III. Hill 


,s     l.v 
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>    ""   " ,  111      ,,,,,,(    iiirt    ill    trav,  TsiiiL'    Ha-    h-v.i-mh"'" 

— ,..„n.ni...,„nal.,a      I1-.  J;'    ,„„^^„         ,„, ,-  .,i,„..,iH  t.aiK. 

-   l-^l-'i   I'— ■•'  -  -^"' '>"•"'"       ;;,,„.,.:„     .,,.,,..'    .,.,■,.    iii.li.    a,i,l    ..iilv 

"""■'"    "^"'"^''-  ,      ,     .     ,  I   uv       .'....Is  ,.i   vain.-  n.ul.l   1m-  liaialli  .1.  as   it    ^^as 
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«  ,nl    iHrmn.     f„vr,-.l    u,,nn    ll.'   iinliu.ntns  ll„    sunnnil  .,1  tlu    ,,;,...  Iln.  u„rk  nsMun,  .1 
„„„,,     „„|    „„.,.     .s    Uuu     |„o.r,,s,,|,    in.s-  s„   h   a    In  avv   HKna-t,,-   tl,al.    n,    .,nl.  r    !.► 
,,,,,,■1,      ;,^       ll.r      lailway      «as  av.H.l    a     cut     100    Irrt     in     .Irpth     Ilin.Uiuh 
Kxleii>iun         hiin'lli-      ■  '"Hi-.       u\<       (■(luiiliv  a     piiHiaclc.     Inlln-An!     iniin. 'lial.  1  v     l.y     an 
N„rth«ard.     ^^    ,;„.|;  ..j",,  ,,,,     ,,,1,-.    a.al     so  nul.ank.iu  lit   .>!    tl.-   ^anir    Mrptli    a.T„ss   a 
,,„„klv,   as,.„n,,.ar,,l    uith   ll,rsl,.u    x^at,,-  l.-„>v,     a     tuinul.    :ia7 !     I.,t.     «a.    .Iiivn. 
,.„„,.     ,l,;,t     rtara.hl     xvas    I,,  ,M.,uini:    r,,n  t  hn.nnh  thr  .,.ur.  »  hilr  a  v.ulnrt.  "J  ,.M,  ,  t 
,„.|,.,1         \,.,..nln,,lv      u...k      «as      nsun.Ml  l,„„.   uas  tlnnwu   anoss   llir  ,m,-r.      (hvilM^ 
;,,„„,   ,    l,ni|.,,-    1-   nnl.s   l,n,u    Pan.   T,,,,.  h.  tlu-  uat.r  ,  ,u..u„t,  n  .1.   Ilns  Innnrl   l,a.l 
■    ,,.          ,,,    ,|„     loot    ,,f    tl„-   ran--,   t..  M.  h  to  !„■  I,nr,l  uith  l.n,-k  limn  ciul  t,,  r,,,!. 
VuaS'uu  tl,r  north,  ,-„  slop,  s.  an,i  ronv,  n,-  Hno^.no   uoul,l  hav,    !„  ,  n  a,lop'.,l  n>o,v 
,„,    ,„    |.|„.„-       Tins    l.rok,n    ri,!-,-    -nNnlrs  -xt,  nsivrly   upon   tins    s,cl,on   hnt    lor  on.' 
„„.  ..,.,.l„„soltl>,M,namVa,  an.lMrh  ivstrannn^      lactor       t,anspo,1     ^^^^^^_^^ 
V,,,,,    IJ.vMs.        II    «as  no   ,asv    niatt.r   to  chai^'. -      Iron.      Ilir        iailli,a,l     ,)i„i^„|,i^.5. 
,,,,,,,1,.  IJH-  ronl,    ulnch  vh,inl,l   l„    f,>n,.ur.l  to    tlu'     -ra.U'     ahra,i.        'Hu's,. 
„„..,„„|,  ,,H    l.arn,,-.     Karl,  p^'ss  uas  n.v.s-  u ,  .v    so    ahnonnallv    InJ.    tl.at.    u  K,  n    ll,.' 
,„„t."l    ninn.t.lv   to  .lis,.ov,  r   Ih,'   duaprst  est     ot    ,-utt,n,s    an,l     cn.hanknunts    xvas 
.„ul    most    p,a,.t,.al   .TOSS,,.,-.      In   a.KUlion  ro,n|,a,v.l    uith    st.rl    and    masonry    stnu- 
to   .Irivin,'    s,n-v,vs    from    riara.lU,    oIIm.s  tnr.s,  surh  an  ov,  rwlulmm-  a.lvanta,;.-  m 
u..,vma.h-alon..'tl,rM.hVomU,vrrfrom  pon,t    ot    .ost     p,rva,l.,l    n,    lavour    ol    tl,,- 
tl„-  lua.l  of  navuatu.n  at   SauankaU.k.t,.  .artlnvork     that     ,t     ha.l     to     !„•     aa,.pt,,i. 
Mnan..  l.on-.v.athrMnan-l.onL'an.ll'an.L'  .M.pt    m  .MH-ptional  ...s.-s 
Hn,,  I'ass.s.   NvluK-    .htaUr.l    sni-v,ys    u.av  Tiu-    va,l«ay    ov,arom,s    th.'    Ka,.    I  hmi; 
„,,.U.  tl,ron..h  thr  Mnan^.  Li  I'ass  l..tw.-,n  Pas.  l.y  a  tnmnl   I.ISS  f,.t   m  hnoth,  an.l 
tl,,'   M,h  Wano   an,l   tlu-  M,h   Pin-.      Aft,,'  ai.ont  -.'liO  f.c  t  Inlow  th.-  xva-on 
th..  |,rol.l.n,  iia.i   h,  .„   tinvsh,-,!   o„t    ,n   all  ,,..ui   ov.r  tin-   pass.      Owm^r  to     ^^e  ^^^^^ 
its    l)cai-in,'s.    how.-v.a-.    ,t    was    ,l.-,-i,l,-.l    to  t,-,M,l,l,    with  wat.r   this  t,mn.  I     Tunnel. 
CTos.  th,    ri.l.'.-  Uv   wax    ,.f  tl.     Kao   Plnn-  ha.l    to     he     lin.-.l     thn.nj.'lu.nt. 
l>.,ss    whu'h  was  that    tak.-n   bv    th.'   hi-h-  conciH-t..  h,-mu  „s.-,l  for  this  pnrin.s.-.      1  lu' 
I  ahiinmcut  thronj;h  this  niljic  constitntts  a 
""\nti.Mpati,.ns   that    th,-    ri.lfr..    w„nl,l    In-  strikn,-   pi,-,',-   of  snrv.■y.n,L^   sin,-,-,   ,l,-sp,t,- 
thlli<-nlt    t„    ov,r<-,m.,-    w,-r,-    fnllill.-.l.       U  tlu-   ahrnpt    ns,-.   it   was   found    p..ss,l,l,-   to 
p,-„v.,l  tl„-  m,.>     ■liHi,-nlt  s,<-  k,,-p    tlu-    inaNiimim   jinxlu-iit    to    1    m   ..0. 
The  Drive         ti,m  ,-n,-ount,-,-,-,.  in  th.-  whoh-  Kv,-.,   tL.-   ,-asi,-st    s,<'ti..n   ..pon   th,-   n.oun- 
Throusth  the    ,..,||,,.,^,    i„„i,lin.'    prounmim,-.  tan,    .livision    of    i\    mil.  s    h,tw,-,n    Pant; 
Mountains.       ^;^^^^^;||^.    „_^,   ,.,,^^    ,.,^,.   „,,,,^  .p„„,    j,,,,,,,^,   „,a   ^l,,   sn.mnit   of   tin-   pass- 
out  ,.f  Pan^'  Tout;  IMi.mj:.     Th,-  n„tals  ha,l  is  1    in  OC,   wh.l.    th,-  sliarp,-st  curv,-s  have 
to  Ik-  lift.-<l  000  f.,-t    in    tlu-   ,'..urs,'  of  tlu-  a  radius  of  i\:>C<  f,-,-t. 

ICJ  mil,s  lH-tw,,-n   rtaradit   ami   th,-   Ka,.  Tin-    nu.untam   s,,-ti,.n   of   th,-   Nortlurn 

I'hnur  p„ss.     Tlu-  l.r..k,-H  ,-harac-t,-r  of  tlu-  Hallway  h,-tw,.,-n   rtara,lit   ;  n,l   M,-I.   1  lu.k 

mouMtam-si.l,-s     r,n.l.  r,-,l     tlu-    .artlnvorks  ..,.  tlu-  n.utlu-rn  si,l,-  ,.f  tlu-  pass,  -..t  muU-s. 

v.TV    h.-avv.    aiul    u.anv    p,  rpl,-xinfj    t,,-h-  has    prov,-.l    t,.   I„-   tlu-    most    ,xp,nsiv,-   t.» 
„i,:,|  ,hlU,-nlti.s  ha.l  to  I.,-  solv,-,l.      It  ^as      huil.l  up,.n  tlu-  ^vh..l.-  of  th,-   roval  ^,,anu■sc 

a  cas,-  of  cut   an,l  lill   for  tlu-  -r,at,-r  part  railway    syst,-m.     Tlu-    total    c.st    ,.f    ,-,>n^ 
of   tlu-   wav.    mauv   .-uttin^rs   ami   .nil.ank-      stnu^ti,.n    au,i    ,-.pnpm,-nt    was    r.'--'MM. 
,n,-nts.  rniminsr  up  to  H.",  f,-,-t  in  d,-pth  a.ul      rc-prc-sc-ntin-  an  avcra-,-  ol  V.KIUH  p,-r  nul,-. 

lumht    r,sp,-,-tiv.-ly,    liaviiif.'   t,)    In-   ,-ani.-,l  ,  n,,,.(i„iiiiij,  tlu-  sumu-si-    ricl  ..t    I-.  -.1-  liniisli 
out.     In,)!!,- str,tt'll,,f  .•?.:J0Of,-,-t.  just   li,l,.W       .urr,;u->. 


l<\ll.\v\^    wo.NDi  us  "I-    nil-   \\'>'<ii' 


,|„    h..MliM'  uitti  :ill  S""'-   l'""-l""^   ■'"   ' 


t'.fi.NV^^         ;i|iiiio\mi;ili  1\       -^il.      I" 

\aiil. 

■n..-   n'il»My    v:-   "l"""l   ''^   '•"/■  ,1,1  .  ,,.Hlr  r,  nli.s  "1   roulr.     On  .1.11. u 

rnAon. ,..,..,,.„. Ml,,.. ,..„■...•..  ;;•:;,';,.„„,„,.„,    H:„..:,vl),,.:,H. 

.nflucnce     „»,.,  ,n,  .1,...!    of    •-„.!    I,...,,,,,  n„.,.     «a.      '-'",,,,,     ,„     n„.„.„,a,. 

„n  Trade.              ■,     .          ,,   ,l,.,l,lv        On    tic  ,\l,nM,,n      "I      l-i'^      \u\u  - 

<lav    (!„■    rn>l     .v.„l,,v    mm    st,anu,l  _^    ^^^^^^     ^^^    .,,.,, ^,,. 

,1„     K:„>    ri,n,u    l'as>    .-'.V    .•:'^^'^^"•    '""■  ^^ '"  ^    "I"'" 

^ '-'  ""•;■"'- ',";,':,  ;;;:"',„;;i  '"o:,::„.t,„  ,.,..,,,.,1.,  .„..u,„l.l.. 
-'"■'•^  """"■-''"•'^-  "-'•;■"-''-;:  ;:;:  ,.,■  .     .,i.„i,a,. 

p.,Hat,..M     was     nnal.U-     t..     u,.l,..an,l     .    ,  '      't        ,        ,  ,■     U-    "'a'     •;'-"--'- 

'                             .  .1                ..;>   ,1        Will,.   ,^t   ,'  I  .iiartnanl    Im    na     ''a.                (iciieral. 

^ ,»iit.,.n,.Ma    niunsal.      ^M       '  ,,,    ,  „f   all   I  la    ,  a,l«  a  v.   ,n    .la 

--vans..ha,..,,l.,a..la.av.,a.,..s.   .n.  ,„.„„„„„„    ,„     ,,„.    Malav     1' - 

p--'"-:'''';:'-^^?,,:;;;:!:;  i  "  .ha.i,a,.,.ian,.iau. 


rv  CI  III.  cla  ,ip,  r.      I  n 

,ni,-    1,1, a    ,,l     111,'    i,\"lnti,.n    m    . 

,,,l,,ti,,ns   unnijit    l.v   ,1„-  a|MMaranci 


I    tli,     n,,lr,- 

„.,„„       ,l,.pa,tni,nN.      la.u,s.r.       al,'       uial.a.      n,,,- 
,,,.,„,,.       l)„v,.t„i   i;,,aral    „!    Ita.l^avs.    ul.al,   ..111,-,' 

,,f   tla-   railuav   max    Im-   -.illai,,!.                                       ,...,,.,,,,,,„,.,    ,.f   lliis  ,  niina  "'  i"' 
-twa..,. Pl....n:a.li.;,a n,l,.       -;''>,;;,' .1  .ipp,..,  ,1  I.    M. 

'"^    •""'    ^""''"-    7  ;  '    ,,,,,    l,.,il       lailuav     ,.xpa,M,ai     ,,1    S,ani     l.a.     I.,,..     -• 


1"'..     I-"-"'''-    """"•    '"'""     ^    ,  .,„.,l.„M..,..onsK.   aial   lain   n, 

.al,s     ,-lial-,.l     I'v     tla      ..alavaii^.      Natu,  it  '  ,„,  (ia'   inl.amala.n   .unlana,! 

alK.     ...a.,.. I. 1 ti.-.-'"-        ''7Vr;7,        ..<'.'■    -•!-'>     --■'■' 

'-'-"■"-7;' 7"i 'rir  ;:;   .■:!:..:..;. 

..-l.naa,.„a.,  .a^aiUaii.a.,.  .  .  •  ,,,,_,,,,„„,„„,„,,,,,  par.  nan.  .,  ...a.  .1 
1'....."^  .la  naa.ll,  tla  l„a  u  a.  .p,  .„  ,i  tla  •  •  ,,„„,„■.  la  n^v  ■  aial  -s- 
t.-^ala..p: ..,■   M,v......"l.U'! .,         7,  7    Xiia,,..      ' .- 

"" ^"  ^""  ''""'^ " ^'x^^;;:,;l ;:.::;.:;. na..a,a,a„. ..a..---- 

I,,    ,,,!„  ,.    |,.,,.s   ,,.    til,'  <."i.nt.y.        2_  ila>s. 
,.,  ,|,,|       U    ,n,,i|iii-..  ^    111,'    ,.,in......^.t.>'ii 

,  ,     '    ,.1  I    .11,1       ,ii   .1,,-   In,.'    I.x.n    1M,-Iial)un.    in    an   alna-t 

•'•■'■'■■''::::;.. ^:r;:'::i;:::--:'  ,.; ,., ,.;-;;;;;. 

;:.;x., ;'::::  :::i:r!::rt. ;;::;::.:; ';:;:r "„,:■'•.::". .; 

;':-  I':;,,.,  i;:.;,.;;.! : a-  >-.  .■ ^-— ' 

ilYl'    M\  t  1  .1  1     t  'Ml'   I       [M,n  ^         ^ 

|„.   ,.r,at,,l     lHtu,,ii    M,l.    I       ■ 


S;.Jii.-..      ■;■<!,     namtlis     la.'l'     Ha      •.• 
jrn.wii    .1,    '-;!.:>  t   I'a    111,     naailli. 
'I'll-.    l."\'  rnin.  111.    la,",  \'  .'.    .'PP 


.,K,W     an,l     tla        1......    Val.li.   aial   Kan,,  I..      -M    .!..■   l.-.t" 


BUILDING     A     TUNNEL     ON     THE     MOUNTAIN     SECTION     OI-     THE     NOHTHEHN 

RAILWAY     OE     SIAM 


'.3j 


;   I 


„,  K  Ml  WAV    \V()M)i:l<S   oi-    TM1-:    w.miD 

:... •rrmv:':  ;;::;■:;,::;;:,::;':::.::■'.■:■ ';-^t 

•'"■■ ■.-—-, ;■;'::! ;:';:.r,;:::::  ::;"■;■,.:  :;t  „:::;':-.:. -' 


friin 


„    ;,Im,uI    1:10    mil-   'i'^l-'i'l    ''^    ^'■'• 
anliniut.a     Hi:''      ' '"      "■""     .l'"""'y 

,,.l,t,,l.    ]..>,....    a,:  I    Hmh.    "Ill'    a    I" 
l„,;,l     liun,     T'ai,,     to     !•' >.:'..-.    'I     "'1 


,  ,,,n   „il|  1m    m  r.iilN\:.v  t.Hirl,   ui'l,   Itai'-- 
,,k    hv    tlu-   v,;„-   l'.»i:..      It    '>    l>'",u    l":'lt 
,|;,nv   mulrr  II'.-  .Iin.-li""   "I    H'^" 


'"-  '"-■'"--  "V""rv" "  m   :' ,: m'-.' 'i.i lu.. I..I:'. -.^ 


,„,.,„     Iian..k..k     an.l      V-u.avs     II. ' 

,.,mM„l    a    .l.ri,l..l    a...  I.  rat  urn.    s,no-    at       pa.'     1 


lir     lailwav     i--    ili^tllu.!     to     \< 

-I"'-"'    ^'    ""■"""   ;"■'•' ;•„, t,,,;,„      il,.,  .l,.v,lo,.,n.  ',t  .'t  llu-  S.am.M-  ,„  nn,s„la. 

-••'"'    ""    .l'"""'>    ''>    ^"'   '"■'"'"'      ^'  J,,.,  ,l,n,n.i..,..l   11'-  --"try  ,nat  a.-lmtv 

s,N  I,,  .  i::iil   (lay-..  ;,,,,  .I.m.I  ,\ .  .1  lu  Hif  bmlil"'^  >'''  '"'"'^ 

.nn,M'.'Ha„t,l,n-tl,„k.,l-o.u '..^'on         ;'   -'         /       'V;;-,^   ,„„„    ,. 

^^^"-     ,„.  s,au..M.  1. "„.„..  ,n  ii>.-  '-----'-•  ■-.':^';'^'':''-''  ..';'• 


till-        SllllUM'       IJlMlllMHMi-.       II'        '"•  ,       ,1 

"'  ,,  vilh,.ii..ii   th.    State   IS   carrvm^;   nut    tli< 

>'^''^'>-  '•- '-  -"'  ""•  ^:""'  ■:;,;,;;  .o;k'  ;:;;„■.  ,„a.mi„a,..  ,.nvat..  ....t... 

,j,l„,  ,,,,sr,s  not  .ull.V..     Innr.ssmns  for  narrow 


va-t    trad    nf   cnuntry    nniiuhtly    a.lapt..! 
to   cattU-    raiMML',     I'a.l.ly     cnll'Mv,     r.  '  ' 


.raii.'L-    liiKs    haM-    lurii.    and    arc.    oraut.d 


iltural     lunMnts.       AKo.     't 


,.,,i,urai      pnisuus.       .v--      iM.latr.l     ,listnct>     witii     ttir     .Mstinn 

' ■--'■:::-»'::''::-;!;,,'■  ,':,:,■:  i;r;;;;':;::;.-.;-:-» .,..-« 


pments. 

po-M-sr.l    ni'lv    1-".    iniKs   of 

-.V  aay.  T,,.- 1,..,  I,. .,...; ;...  .riain  ,,,,..;..  -;-;;;;;;,;:,:;,-;  ;;::'-„ 

'"  ''"■""■  "■;";'.  "■     "    '■;,     V  M     .      ri    -         t'ons.    w  astomshnm.     <>f   th.   to.ai   ... 
S,an..s..  ana    l-.cKa-t.a    Mai   >    Mat.  ^      ^_^_   ^^^^^^  ^^_^    ^^^^^,^^^^^   ,^.    ^,,^. 

ua\s,   too.  cannot   lie  (■stuiiat..!  '""> 


Ti,'.    Siam.M-  (.ov.rnnirnt  has  not   fail,  .1      t.ov.  rn>u,  nt. 
t,,  r.alisc  til.'  ...in..nn<'  and   m.lustnal  si^-      nil' 


wlu.h     has     a     fnrtlur     .VJD 
1...   in   ((luisr   of  construction,   and   over 


,h\av.   and    is      .,0.)  addit  loi.al  iiui.s  sanction..!,     f 


Ki-oni  tho 


nillcancc   oi   tins   s,,uth.rn    rail.-,., ■    ■  ^  ,       .-ailwavs 

rcsolv,..!    to   .oniplct.    't    u,th    all    possil,   .      , '   ;'^.,   ;;,,;^.t-s    ,ncs.n„.nl.     Dur- 

M".a   to  Tran.     (  onstructi th.ards      a,c  V^J^lTl:!:^^^^  (A.'nl,    VM.  V.) 


.1      II.      Nrll 


mi; 


Till'     R\n\V\^      IN    SI\M 
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III,     II, t    [.rulit.    ;ift,r    iniikiii-    ;i    .l.i|i:rl I   1 1  ci ,  ..-iii:;   h.illic.     'I'lic  ^fati^crs  arc  Jiro- 

|,,i-    |1|,.    I!,  nns.ilii.ii    liinil      rrnr\,:ils.    ,li'.  \icliil   \mI1i    |",ni,iii<iil   \wi\   Inits.  |>I;iit(1  at 

III,, ,111,1,  il     111     11  ",■_'. M>l      l"i-.     -il..     mil.-  Iiiijilihl     ihtcr\,iU.     \\liil'     ;i     1 1  li  •_' i  :i  ] 'll    lnir 

sndiiiliii'j   to   i--l'<  I"  r  II  lit.  iiiiiiM  111.    iM|,il.il  and  slLSliallin;:  laCilitlc-.  ai.    ih^I.iIImI.     \\  liilr 

(iutli\    cil    *;;!.. "),S  l-..").s;!  i',^.   Sil.  tnuliir    lias    Iktii    iitiliNMl    lui-    tin     smalii  r 

'I'hr  i:iil\\a\    i-  siiji^l.iiili.illy  (■(•n^lriicli  ,1,  !iriil;jis.    such    aiv    (inly    lrni|i(ir,i|-\-.    Ik  in^ 

till    ■.lanilanllii  inL;  -I'liK  \\  hal   lira\  n  r  ii|„in  i,|il:ir.,l      ni     ■-li  i  I     n^     '-"iin     as     pnssililu. 


A     Sl\CI-i-.     SI'AN      nKUH,!-.     rjVlK     THK     l.IUSl.      IIIA     lAW,     o  \      IIU.     XOKIHIKN     KAILWAY.     SlA^i 
The  spun   is   26J  led.     On  l!ie  nvcr  arc  >umi;  of  Hit  qvi.iinl  ii.ih   by   whith  lr.in»pun.ition  wa^  tllectfd 

btloie  the  railway   was  buiU. 


,,1,     lin.ad    than    n|Kin    tin-    narrow    i^aUL.'.  Culvirls  arc  cauicil  ont   in  concrctf.  \\Iiilr 

The      jurnianint      \\a\      is      liailastxl      Willi  !■  1 1  u  ruiu'ri  tr    is    iisxl    lor    |ii|ir  tu!\  (  ris    of 

lii-okrn  sliinc  and  L:ra\il,  witli  Hir  raiU  laid  ■_' t   ini'lus  diann  trr. 

iijion  saun  wooilni  slirpc  rs.      'I'li,    stations.  Ouiiii:    to    tli.     sidistaiit  ial    const  ruction 

in   the    lirsi    instance   arc   of    li-lil    woodin  of    (he    i  inlianknanls    and  c\iltin'.;s,    liUlc 

t'onstrnction,    cNcrjit     in     the    ca-c    of    iiii-  (laniaL;c    is    inllictcd    npon    llu     jh  iinaiiinl 

[Mjilant    poiiils,   while  pciinamnt   lunldiiiiis  wav    li\     the    torrential    rains    and    Hoods, 

in    niasoiiiA     are    provided.      .\-    the    Iratlic  which    are    experienced    at    certain    periods 

deV(  lops.     lio\vc\er,     the    iiit  (  rniediat  e    sta-  of    the     \iar.        On     the    inoillitain    section 

tions    are    oMihauIed    ;iiid     impiowd.       .\  httw.iii   I'.in-  To:m   I'hnnu'  and  ^M.  h  Tuak 

sidin;,'     is     pio\ided,     this     a<'coiiiniodal  ion  trallic  was  inti  rrupti  d  lor  three  days  only 

liciiii:  extcnilcd  aceordiii,:.'  to  th<-  eNi,L'encies  diirinu   the   year   l;SO   by   slip-,   lu   the   det  p 


"  I                  1      1,|,,,1            i.l      \\.t\r      I"M1      kill.. I. 

..u..in.s.    ,.„.h.>..ii.n,  1 n,,,....,^    -.   iH-^^^i^^    ^•_;    ^^.^,,„,,^    ,,, 

.,.    .nt,nu,.ti..n    ol     tu.h-     .la.s^     .hunlu..,  ^^^^      ^^^^  ^^^^    ^^^^     ^^^^^^^    _^^,,,,,,    j,,^   ^, 

1,.:,-     .1,,,,,:,..     I"    .!...   lM„U.    an.l    Lu,!...  ^     ;,,',,.„  ,^   1  "■-    nm   -.v.r   .  IhL-   a^l,  .  p. 

I..lu..n    U:.ll>l-n    ..1.1    IM'ImI"'"-     .  ■        ,,,„1..M^      l„,u.v.>-.   .-^  n,.l    .■..liln.-l   I.. 

n.,^l..ll..l^  — -'^ ,-.l,.l.nn.    , ^  -      ,       .     ^ ',„      , ,     : ,.- 

.■..inilr\  liii:li  n'.i'l^.  : 

;'..^'a"LmA,  :-ni..i  ,i„.  .>.„■,.  :.u>  ...  ;;';;' ■;,:,■,;„  .,„,,„,.,  ,„.  ,..„„.i  n...  i..- 

tl,.n-   ,.un    .Ian...-,   a.   .-..1^    h..,,,   tnu.       .•  ■     ■                             ,    ,,„,,,   ,    ,„,„..„.  i.l   » a  v 

i-i"' '■  •''-;.:':;:::!;;;:,::;:  l::;,,:  liim..  ...a... ,.-.,,.,.  i i.^. 

i,'!"t,';!n!.    a|.pn.a.-l,-  l..^w,l   ...i   H.''   '■■'!• 


r'Mn.lur     tra.N     an..     ,.,.        ■•    .  ,,„|,|,„!v    Lit     a    .I.m.  .„.  .  .1  • 

\rr.uUu.W     M,.v      an      .1.-       n,.    ,.1..         '  ^         ^  ,'   „„,    ,.,„,    ,,,.,,. 


h;,v.    I...n-au.hl   nnauan^.  .-^I-K.IU    ,lur^       n 


II.'    sl.illil\     \Matl|.  r.    I' 


■       niaA!.      M     .W.MKV      s;An..N      IN      S.AM 

„..,„,     ,,.d   ine   adruin.lutlur    julliJnlK^. 


:  HI.     ALIILIA     \  lAULXT, 


The  Most  Wonderful  Narrow  Gauge 

Railway  in  the  World 

HOW     THK     HHAKTIAN      RAILWAY     COXQUKRED    THE     ALPS 

S   ,,    n,lr     tl,r   av.  ,;,.'.■   nulivulual  VKuinrl^.   ul    un:ulMlul   tuniu-N  a>ul  d.-vi,vs 

,,.,..,nK   a, Ml    UMs    tl,r    raihxav  lov   .hnlun^    H.r  <lr.a.l,.l   avalan.lu'.     '1  Ins 

,„mlv    as   a    ,ura„.  -f   passing  i.   tli.   sx^lrni  c.Hn|.n...l   u.aNr  iUr  ..llu'.al 

|,„in"  iuiT     lo      llirn-     in      Hi-'  titi-   "I    H"'  Kl^a.tiai.  Ua.luay.      No  viMtcr 

.h,at,st   i,osMl,lr  tiuu-  a,,  1  u.lli  !■■  Hi-'  Snvi^s  li;i:lila,uK  o!  tl,r  (.iim,,,.  oni.N 

.^,    ,    ,        tl„.    ,nn.,„unn    .f    iKiv.nal    n,-  to     tak.     a     In,,     ov,  r     tin.     Imr       Why.' 

■^^J-^'  .•onv.uu.uT.  .mur  in  thr  n,-  (.itan.ly  th.  |,;,no,an,a.  nnloKI..  rom 
57;;:7."^huMn>.so,-  ,.lrasn,v.  Huttlurr  tl..  .•ama.r  unulow.  ucmhl  l.r  .  illunlt 
,.  .,n,-  .-a.luav  ulnrl,  ,.  |,at  nanM.l  l,y  tlu-  to  ,  sr,  1  lor  vara  ty.  m,1.  hnntv.  an,i  L.auty 
t,,„,,|,.,  l,...ansr  ,1  .1,IT,  ,s  ,n  cv,  ry  ,v.,-t  -v- n  n,  tin-  I'lay.ronn.i  o  l-ano|H.  And 
f,„„  a„vtlun.  .iM-  ov.r  wlu.h  W  !...>  y.t  ,.  i.  ra.t  NatuP.  una.lona.l  «lnd>  ,s 
j.nnauy.a  ;  l„rans,.  ,t  is  a  .na/r  of  tuMs  so  n.urh  a,.,,nr.at..l  as  mans  tnuin,.!. 
anil     tnins.    <if     lolly    iTiiLrs    and    si.idcry 


o\ii-  Natui'c. 


1R 


KMI.WA^     WONDIKS    ol       11 H:     WOUI.l) 


,|i,     ,,v,,,k,  mil-    ol    111.     <,ii-Mii~    r.iiii. 


Tlir 


Til         J.ns.Ml-.      I.IuImMv       :-...i>Mllll.        tin         Hi'       '^'^ 

„„...     hMH..I.-.l    .-..r,,,     -.1     ...livfullv      M,t,...lM, I     ...,.,..      M.  pi.,  n^--    n, 

,„„„„,:,ni,„.     .■ount.y.       Tlu-     .■lu.t.rs     „r      .,„„„„„,.„  Su ,..,,  I,i,  ,     ,..-..n.,i..  ,1     .nn.^ 
,„   ,U.      ..,.,un.,i     l.v     „.:iLMur,..-.,t     .iMn.r.      .,l„,n,s  lor  , .,„,„„.    u|,  I  II    Uliu  t  u„    \l|.>. 

„;w,'l„    |:M-.U    iMt.    .n.l   M,.     I.n.l v       ^ •^    H"-    "-    ■'"    "'-'    '"'    ' ''    '' 

, ,-„,     ^,lll,v..     n,.n.     nil.     iln...d ~t..lu,is       I .U      Ih.      (  .m.on      t.. 

,,,nv  III.  l.iilU  -1  II"  "^'1'"-  l"l^^"" 
iiMilli  .111.1  -.iiili  ;  I'l'l.  III.  >l  (...Itli.ii.l 
1,  I    .11  .1    i.iil«.i\    ..M;iniHi-    111.'    l;|',iI.  r 

M||,|,..ll,       111.        tl.H.-    llll.H  h.lll       ".I-       I"|..  iI 


Urivii..;;' 


\1|1„,;|m|,      Hi        (.iiil.Hi     ..I      III''     ».n..,ii^ 

u,i-  ,1,  hh.l   111.-  .Ji.al    I 1^    liijli^^.i\.    Ill"-"' 

,1,1,  I,  -1,(1  111  l.iilu.i\  tl:  \'  I. .|. III.  lit  ill. I  II. 't 
,1,  .i,..il.  'I'll.  \  .i.t.inii.i..l  I.I  IMITV  ..lit 
.,  c.riii.r.  Ii.  ri~i\.  ml.  i  .■aiil..ii.il  i^iil".i> 
|,mliliii.J  |iii.:;l;iliim.  .  Sii.li  :i  hh'^'  "-i^ 
vil;il  t.i  111.  mt.r. -1^  "I  III'  l'ii-"ii^-  ."I'' 
il    v,,is    m:iml\    tlin.n-li    Hi.     imlniii.j    ill'..il^ 

,,|    II.  M    W.  .1.    II..'   '     I  1-   'I"    I ''"    "'   ""■ 

u,,il,i  l;im..iis  li.;i.  1  :.-i'il  "I  l'''^'--  "'■'' 
ll„.  iins.iil  i.iilu.iv  ->-t.ni  iiilii-i'lni'-' 
till     (  .nili.n    \va>    liiiil. 

y,\  many  y.ai^  pa^^i.!  Im  Im''  T'l'i' 
II..UI""  I's  ilivams  .am.-  uitlim  m.  a  anal. I.' 
ilistaiicc  ..r  Inllilni.  III.  'I'lii.  •  a  Imc  «a. 
liiiill  fn.iu  ItuiM-h;,.!.  1^1  I  Inn-.  tlin.ii.Ji 
l|,r  (.riMiiis  t,  riit..i\.  I'nl  Hi''  'iH''  lailuav 
il,  \,  |,,|,i,ii  111  (if  111.-  Cant. in  .lal.^  fnmi 
111.-  \iai-  l.sss.  "it'll  til''  i.instnictinn  i.l 
111,  'l.an.l.|iia|-|  ami  Dav.is  K;.lluay  "'a- 
,-i,min.n.-..l.  WIl  i:  lln^  m-1i.  na-  «as  lak.  n 
m  1,11,1.1  III.  .111. -Imn  ..I'  i;an;:.-  .ii..-''- 
\ I        (  ,,|  iinmt.l-,  ^lsa.l\.M-al..l  I  la-  l?nt  i>li -tan- 

SKlIcn      MAI-     Ol-      THI-.     KllAl  TIAN     KAII.V.AV  ^|^|,^|     , , , , , , , , , .   |  ,  ,   |  „  ,  | ,  m    |  | ,,       |in.      Ill  I .  ,   lla  I  II  I.  >ny 

,=  ,.TW..I.N     W-.RCL-N     AM,     IK.  LA  ^^^^^^     ^^^^      ^.^^^^^^^     ^^^^^^^^      ^^_^^,     ,^^     |,,,,, ,,,,,<■ 

,,ia.|i.isa..    t,in,„Ua:a wt ,  n  .n^  u  „. .  ,-       tli.    ml .  n-lian..-  -.11  .all,.-,  lint   tlu-  .n.im  ,  rs 

fall, l^aii.!. A.ain.  al.i.n.i.-       P'^^ ''    •■•^ ''^^  ^'^   ^'    r':';  ''''•,  T  l',': 

.,,      „,.M      vall.v.     x.,.1.^     .taitlm.K.      Tli.       L.      H.-      |.l.>-.'al      -■Laiart.  ,  i^t ..-._     "l      U.' 


Hlini,-    Vall.v.    ,i,a,-Clim-.   Ii.sal    Hi,     -■ -  -• ,1  rv  t„  Ih-  .  linaiL  .1.   «..,.    1  .-nhan,-,-  I  u 

:,-.,„.,,.      1..U     1,.,1     ,.r     1..-.I    I.  I  I     al,..v,-  -..^Inl. t,m-li..n..,a,,n,l„lHtiy    11...... 

|,„    N,„,h    Na.    1.1.1     Ma     Am.-    Vall.>.    Ha  O.i     Ha     oHi,  r    lian,  1.    a    m,1  ,-l  a,il  lallm,-    u 

,,,;,,     ,|,,„-.....i:     ni     K.n..,a- .Hi  .    m.  .,,    .an.-   -a-^s    1- ■  - ;   -.M    '"  —  'I* 

,;„-„l,n.a       a.Us.lv      mav      I..-     M-.-n.     an.l  ,„M    lally    at    a    ,mi.-  i,,  lu  a,.,  ,■    liU-.v. 

;,,.,.-     Ha,-.,     al-.       a,,,al-,-„Hv     ^l.  ,  pv      Imi  a:al, -    , .  .,1.  ,    .  ,..a  IK     as    n  n,..- 

,„,.,    ,,;,„,,..    ,.    :,,,n   l,.t    li„li,,-am„n.  I.m-.     TI.-    .a.M    1-N    an,l    l.„nv.    ol    Hi. 

Il'     ,|,„„,;  ,-nL;in,,i-s     ram., I     thr     -lay:      thr     . .arrow 

']t\'''',v|H:.  ill.    ,-:ii!ua^  --:.  ih.un,,!  H.at       i:an;ir     \va.     adopt. -.1.      Only     oik-     mistake 


MOSI      WONDIKIll.     WKKOW    C.  Mdl      U  Ml. WAV     .00 


„,.    nu,l.        ■n,,.    u.,.    IIm     intnulur- f  u„,    lln     .l>.a,«r    mMhuni.    but     tl-    ^  -nr 

a',n„l„n.    ,Mn,   I    n,  -:-,   1. l-..!-  --  .!"-"'   P-'' T.-mI.!,-  ns  ,»   «..ul.l   v<<\ur. 

.,„,,,,   .n.iKi.-i.r..  TI,..^tMl.l,wMs..i.<n.-.l      thr     nmrrinK     nf     th.      I U,:.v     "•     H"' 

,,,,,,,,,,!„,  ,„l,    ,>,s:i.., Ml  ;,.  It  I- u..rk,, I  1»  n,H,ih,Min.     Ar.nnlu:  J^ .     ■  x<M''     '"     ^"V 

.,11,,., ,U,.U     :,.,.!    M. >.    ,t    ,„„.t,lu.,s        r-^      ,„-l.n,r,..      .1 u,„k      1,,,^      1..M.     ,,„- 

a„,„.,UI,l.    , of  n.a.!.  I'l-'l    .mIu^k.I.    r,.r   m,.  I,    ..,,„■.„„. 

Tl„.  -,.t„.„.  II I,  r,„„,,an.t,v.lv  .l,od  Mil .'I,  l..,v..^  "..-  tl„    ..  m ..I  Uu- 

s,  ,v..   I,,  ,-,.„v.-v   s.,>,„     „l,.-i  iMil,.,l  ,,,t,,|.ii-.  il   "..>  .I-mImI   I,.  ,vl.,i,l 

II,,.      I,, I,       ^,,|,lh\\,   x|\\.,I,U      I"      1    lll^ll|■.  'I   III-' 


•'11,       ,,ll|, 

,1       III,        I,,-|,,iI,mI      ,illl,r,,ll„-,      ll,\c.h,,|       M,        II  ,  ,  ,        ,       , 

.|,,1,        hi.k     ,.    n-   l\     ;,l„Hil      I-.'     ,     'lis    I,,     I.  ,,:l|,.    Ii'lt 


vvli.il     c.^llv       fJIT.iidtl. 


Ill,   ,l||,,u'      III'        (.1,^1,1,.       Ml       .1       11'   '       "I 

KI,.slMs     I       ■•  1^T     1,-1     ;il"'V.      L.thil'inail.       it     |.n,\Ml     - vM, 

.„    ||,:„     .1,-      l,i|.,.tl,    ..I    ,„:,Miiii,l,i    ..:,il'      .^       :,  |,|  „  . 'M ,  I ,, ,  t '  l>    U  ^.  1  .'tn  |  — '■  •       'I '"- 

,„.„.     ,s|„,.,:,llv„| th'    T,ii,l,.'i'lu,'„       I."..,     I,.:.v^     linil'.n,..    .,n,l     tu.„i.llui,' 

K„l,|,s      :„„l       Laiiil'inall.      Tl,.       u, uliuh    ua.    1 1    ,H,av..„l:,l.l I'  it,, 

II, „k.    !,„„   ;,,„l    l,i„„|„,l.  ,1.1111. I.I', I   li.avv       k,,|,uitl,n,  th.    n,av.ii,iin,  ..,a,l,    ,,1   I   n,-Jv,. 
|„i,|„„„.    :,,„!     h,„i„llni.:.     as     u.ll     a.     hiL.-      and   ,„i„ni„n,i  ,a„v  at  ,nv  ,  .f  .T-,.   h  ,  I    .  a,  hn-. 

,.„i;.iJ   M,|,    I v•a^at„,n.      Tli..   initial       ulii.h    u,,,    ,    tal,h,|a,l    n.   -ah   a   .aa,,,,,.,! 

.,.|i,„„.  u:,.. ,l.,li.,   IV."-.   th,    railuaN        N..il.>     a.    that     „f    t  la      I  .a„,lu  .,.-•  r.       1  li- 

,„„ ,„,:,, 1    |,„■,,:.n„■t„l).l^..-.ll.l"^'        /--"■    -    «l-    -""■^"    ^    -""''    '^    '">     "''' 

•M.t'lh.    :tl    n„l..   h.iM.iL.    .n.l    '-.•U(M ai„l   n,-.  ,1.   aial   th,    ,n.,i„,i.   U'.'    l-i.-l 

■    |„      IV.U      tl„.      l.ai„l.|„a>l      i      DaN.is      t„  s„  ,„..-  fl  ,.„i  -,1,    1„  M,l,„^ .  ,    t  h'    f ni.' 

Nam.u     (..,iit.      Ifallua^     (,.n,|ia„v.    uhuli       u.,t,,u,,y    -1' •     1"    t.,k,.    a,h.,i,la.''    "f 

|,„|  l„,„  ,„.:„,|,„ial,,l  t„  ."..,  a.■„„^,l,l..lt  l„.'ali„:,.  A  ,-.,.,-i,!,  ,  ..hl.^  |,M,- 
Masonry  1,1,  ||.u  ,i„.l,  i  lakm-.  al„i  |„,i  I  i,,i,  ,.f  t  i.nn,  lliii-  uas  |,i ,  h  li"l  t.  ■  .an 
"'■'''*''■■'•  I,.  I  M,„,,,l  .■,,n.',  sM'.li-  t..  ,,|„,,  :.,,■  ahu'-inrnl.  II,  ,,r,l,  I-  t,,  .MMp,  tl„- 
,„„„„i.,  I„  ll„n-  an.l  Th,..  ua,  ,v,.,-  laVa.,  .  <.f  th,.  a^  ala.ah.  .  Dunn,  tl,,- 
„.,„i.,.,l  ,„„|,r  th,-  tm,  ..r  th.  Ilha.tian  ,  arly  -pnn^'  Ha-  sn„u  n,.,v.  na  >,N  .„t 
Kal^^a^..  a,al  tl„-  ,M,„a,„.  u,,v  tak.n  t,  mlic,  a,al  ,.n  M..ial  „.aa.i„ns  s,  n„ns 
„.     |,a,„l     uiih.Mit     .hlav.      Tl„-    ,-.,i,,i,.H.'      .hiay.    ha^,■    a,i,,i     f,„iii    tla^lin.-      ,.,-,m- 

,a,n,,Mn.. .H, ,h   t  h.    „,..-..■<  ion      ,„.   l,l„,.k..,l   hy   ^h.h  .       |  .'n    tlu-   P<.^.    .-ad 

,„.„v,,i  of   in.-.li,nal,l,-   vaha    n,   .liaun,^   up      uhu-l,  pna'ta'ally  parall,  K  th.    railuav    a  u 
i|„.    .,„,.,|„.at„„.    h,r    all    lul.n-,-    .■on-lna-      uhul,  .  '^^.  pt  jusi  as  s,  v,  n  ly.  n.aiiy  fatal 
,„„,,1    „,„k         \s    It    was    naliM.I    that    th,-      a,-,-i,l,  .,1s    hav,-   .„-.-i,m-.l    Iron,    this   oaus,-. 
„„:,„„„i,    „-a,l„„.    „f    1     in    -■.    uas    far  Tlu-  l-n.l.m^  .-on,,,,  K  att.  nl  „  .n  ov  ,„,  to 

,„„     K,.|.,v     l„r     ,,„noii„ral     uo.ki.,.-     I.y      its    l.ol.l    .•l.ara.t-.  r        N.af    liroinh.n/.   tlu- 

a,|i„.s,„„.'an,i     .lu-     int  nuhu-t  i f     th-      ra,luay  swin.-s  o^ ,  r   la.M,    1 1,.-    ^,^^    ^^,.^__^^_^ 

r-ii-k-rail    I.,  in^    r.-^'ard,.!  witii   disfav.air,  it      nv.  r    and    tlu-    po--l     ii:t    i,y     y;^^^^^^_ 
was   d..-Hl.  ,1    U>  .-as,-   tiir   h.avi.-st    a,-adi.-nt       -.a  ans  of  :i   .  ia.!a,-t    1  'Ta;  f, ,  t 

.,„  uaurr  hias  to  1  in  -'S-X  Th,-.  ,n  Kn.tli.  and  Ta- ^  f.  .t  in  h.  ,,iit  Hnt  i,' 
,i;.,.,sion  ,-nha,u-,-,!  ti„-  .-xt.-nt  of  th,-  .1,-v,  l.,p-  most  strikiia.'  uork  of  tl„s  ,.|ia,-a.'t,-r  ,s  th,' 
nu-nt  work  in  th.  t,.iht  .-oni.-i-s.  hut  it  w.-.  Was,-.,  Viadu.t.  spannni.'  tlu-  Landuass,-r 
,,„„,,.,...l  that  a  htt!.-  .  xtra  n,ih-a«.  in  or.l.-r  at  a  h,  i.iit  of  ^V.  f-.t.  This  is  a  ,iiaa„ili,.,-„t 
to  pr.-s.-rv.-  tlu-  arad.-  nvouI.I  I..'  pr.-f,-rahl,-  uo.k.  .;.s..,  f. ,  t  from  .  nd  to  .  n.l  .-o.nprisinj: 
to  'x...  ssiv.-lv  st.-.-p  hanks  an,i  Innit.-.i  tram  six  op--nin,s.  .a.i.  of  .).;  f.vt.  ami  a  pa, -ah., he 
l.,a.is.  Vt  tlu-  >a,.u.  ti„u-  it  was  d.rul.d.  ar,-l,  ov.  r  tiu-  aor...  ISO  f. .  t  .har  ...  the 
from  a-stlu-ti.'al  consi.h-ratio.is.  to  earry  span,  tlu  r.  by  r.  luK  ruia  .t  o...- <.f  th'  lar-.-st 
out  all  l,rid.'.->  and  via,liu-ts  in  masonry  stone  hrula.r  m  Kurope. 
in  „nh.-e,K-etosteel.      The  latt.  r  e,  rtamly  The    railway    from    l.aiuiquart    to   C  hur. 


i  fiC     i  lllf 


iei3   liie  upi.tr 


AN     AMAZING     KXAMPLK     Ol-     ENGINKERING 

"ira!  turn   m  ihe  muunlain  lo  emerse  from  the  lowei 
wind:iigs  gains  the  oppos.ti 


30.  UAII.WAY     WON!   >  KS    OF    TUH    WOUl  D 

t  ,  ,.,,r,.     -.11     I  iisic  <■     iiia\iniinu     lt.hIh  nt 

r';'7:v;'::^::;:::::;;::::3  ;l;;;..- ^ ;-" 

,...'■ -. .„i,n,„i,.r„„.hin,i.i,.....-  I  ■   '--..,.  ;;.;^  ;,,^„,„_ 

■^'--'" ' ""v"^^''", ;:,  :;■':,.  ;:;.t  -  U'U ...  ..a. 

,,,1|„.   I,,  111.    ,i,..:in.,r.   iih.l   "..^  .■...npl.l..!       ■■^    t'^-'    1 


|,,i    >:-.'Mt.(IO(i.      'I'll.-  inniiiiiui 


,,    ,-,Hlir-^   ..I    :i-'S       uiii.'li    t..   .  'iiil 


,|,  i,     111,-   (iisur   I. ...p. 

r;;illu:iv      !■-      ,^s(litl;,lK       a 

I.. I  I..I-  ■"'^-  ^^""■"  "^ '■'."  :'":■'■;:"      ;::,.,: .,,    n   r,Hnni.,i.'.^   ^■^■• 


„„     ,1„      111.)     hn.'     ":-     r,.ll..u,.l,     l.Mt     llH-       n,..unl:..n       m. 


hii.  -  ruiiii 
(li-laii 


,„aMniunivMa,l.     "a-  k.|.t   .1..""   I.     in,  .,,,„,„,,    Thi-,-.   <-.au  linu'  al    -'(I   mil. - 

Wh.nT ..as,va,.li,.l.y.a.,l...:.l..l  ,';,_„,,.,    „a„k.  , ^f    .    ni    ,o, 

.        .      '"-       '--'-""■      ';';'"^  1     '      !.,.''      n:n,.,,,.     al,:a:,,.K      n,...     -l. 

n .Ku„';'::it'n„i;...,H,.i:..  i;-'-;;:;-;t':;:r;l::;;:;;::':.,:: 

,  t,,  Itah    II  I... ml-       Ml  im  ia-\  il   -i'       'I'-'l     H  .                                       ,      ,       , 

'"'""■'             ,        .,-,„,  I  „ !,;-  ..|,ifi.,ll,...tl..a.uli,i..uli,n    lli.-.l.rliviti.. 

'■•■'■I   .■..:-"".'nal,....       111.  Hi     .  ^^1^^^^^     ,|^^     l,h:.,,,n.'  ,i 

..la-ul.^... I»- ■"-' '"■-■•■'■"■  ;'■'"■',."            :                I,,.    Im.      ,-    .lr.,a, 

-^-r ;:"-i,!'n.:,':.,:::r.':  ;i:,::;:."^;:..i::.i-a,a. , .•.. 

'■'    ""^    ^''1"";     ':;'     ■                  ;      .\    ,^-,m  .nnn.U    m.liM.lually    a>-    ..f    ■  1-H     l--'!'- 

-'•-"■''     "'•''     •'""■' ,,,,,„  II,,-. .l:.l..f--5.v:Umil.s.li.,n,,„~.nt 

.      ,1,,  ,„,    |,.ss    than    .Vi.-'ia"    l"i    .N<'ln-iv,     ..I    Hir 

■ ;:■„       r'lL,.: M  ..I.ai.a,..,,-,.rn„.,.,.7a...,n     ....     1-7 

lunncl.  .  ,,,    ,,     ,,,,,-M       ■11,1     11,:!        ^In'-! u  as    mllal .  .Il>.v    t  !,-■    lar,  ■.-„;,  ,f 

.t      u..nl,l     l.nll.       uilh     t.asm...     I.,l,n„,,  liaxm     t,    .                                   ,          ^,,,   ,.  ,,  ,    ,,f 

■|,„  ,,|„tt,,s,,P.| M.,f..n..u  f.m.ul    lH.ss,l.l.'   I..   !.aN>    ..nl>     .. 


a.-li 


M.l.av.i   a.lM-al.l.-    m   Hi.'   puLli.-   n,l.,v.r 


III. 111.  1,1-. 
Ih,    i.nlv    a\ailaM 


,;,ll,uax.      ■I'lii-  "a.  111.       Im.o.llmL'     n 


I    II,..    <,ii„liti.in    I'll     ^-y     tl" 
liioU.     '!'li,'    n-,ill    v.a.    111., I. 


.  ,,      ,        I, I     .,11,1-     u  !.i  'li.     m,i<  .  'I.       '■'■^'  "    'a     ,,"         "  .... 


111',... 

si\i..    'rill' 


■|'l,.      Ll. 

,,,,,,„   nil,.,,  .if    "..ik   u.inl.i    1>.    Ill'     '"'""-  '•'                              .            ,         .               , 

''>''-!                        ,,,             ,                       li,,l,.ll,  T!,.   lr,j,|oi,|._'    is    la,   1.-    IIl,|ar-si 

of    Ihr    Smiiimt     In.,.,  k    -".1.      I    m.l -    ..,  ■>                                                                  ^^^|^^,^ 

,.,,„„i.  «!..,■!,  >-..,.kl.:..ll..aV,ii,l.,l.      N.i...  N.7     Ha^-      7    77^ 

{,,.,   ,,   ,,„„„1  i.f  tli.s  m.ML'mt,..!.    U....M  "■•  |...-l,ins,,„.        .anv,,,.         ...           ^        .^^^^  ^_^,,^ 


m      th. 
,,,,tr\.     an.i     Hl      s,,il1.-     airli 


1„    im.l.rlak.  ..   l.ul.Hv  .m   a   stan.lanl  -a 

„,,      „     1.    n„l    sniprism,    tl.at    Ik.       l-.l.'     -I'-l'    -m,^    'I-      i"' 


HriJue. 


trn.ik    I" 


I,  ni^tli      in;..l     ..V.  r     Hi.      1. unlit     '" 


liiu     is    (im-    iif 


■  "'■■"-■'      "^^^      '"■'"■■^';'     ;-'      "■':'!    i:...:„,       ..„.    „i„sl    p,.,„:larlv    la^,.n^,i    s,„i,..    ,„    111. 

,v,s,„atHi,i    ..r      (.ns„„s.      Tills      li,„L..     ul..ri,      has      .■.mi 


liihiiv    a     m.tal     was    l.,„l     a     >ani     h.vnnl  th.    .nosi     p,.,, 

■••'--  '^ -7 :\T:Trr:l :::;::.  si,:. a:,.sp,.,.a,.,.ti.. 

^"     ih.-    |H..J.'-t-    ""■'"•I"'-    ""     """"'■7  Thr  m-nnarrii.  „n:iH   IV.t 

.,....,.L.,i    l.,,l,iK.       It    uas    louial   iinpu^Mblt  auu.s^  Ihu  nft.       1  Ik    mam  ., 


MOST    WONDl-RMl.    NARROW    (JALCJK    RAILWAY       ,o  >, 

,.|,-,rs,,:,n.  .pnn..  l,u,n  ..llur  ,hli  l.,rr.  n„l,..  Th.  .  .1h  ,n..t  n,l,  n.l  m.  ,m,  .  .f 
.l„,vn,  llH  .l,u.n„,„.  h.s,  l„,nl,.,l,!..l,  ,  1,,  u  lu.lr  .>  ^t.  m  n,.,snn,,.  a.  ,t  n,,.  ..n  v 
,„. ,„..    Ih.   in,  I.K  •-"..•-•   1,,.      :>i,,.lu.l„r       „.,.lu,l,.   tl„..MlH,l,,     lunn.lhut    aK.   ..lf..> 

'"'l  II  ,    ^,  ,,r,,«,s..  „:n,v  |,;,illrul,,rlv  l,r(uv,n   li.  i-n„ 

'    \"!!,'„:H.h,„V'l-.IUn,     II,.     Ali.ul:,     ^„ll.y  an,l   l"n,la,      rnrtla,- ,v.  ,  !„■  ,ra,l,,  nt  1,,- 

,„,.,!,! : n„. -a.^.l.      Wlnl.-  - I„  a  va,-,    l-m,    aln...      a    <■.,,.., nun  . 

,1„.    .„.„.„    Ilanai,.,.    a,.l    h.l L.n.    ,..  Hunh    a.     ,     ":    :iS.;    ln,,u   l-     ,.,.-     o   1  n  ,1a 

,„„„.      ,l„.     nnluav.    ,.,,■     a-an,!,,.,,     hn.s  a.   Ilu-, i  1,  nl   1  la-  AM-ula    lun.al.sot      ,. 

,,     ,,;,!     |„..l,     n,,'.,n    tia-     na.untan,     lar,-.  tla-    travrlhn.    ^""1    "^    'I"'    1'^""    "I'    "'- 

;„  „nv,-  „Kmv   laM-n.aln,,  .val,  n.,  .   „f   .„-  lunk.   ,.    .vstnrl,,!    t,.   al t    11    nnl.  ^    l"- 

„i,„,nn^    ,,M,unT.        Anr-n-    tli,.,'    i.    l!u-  hour.  ,   -  ,    ;,  . 

Scliniillrii-TMlul  iiias.iiiiv  Viadiut.    U;)  !(.!  .,^  t !      (  lou    ni- s    i  n  .la  

|,„„     l,v    11-.   l.,t    M    h.inhl.    .-am.,!    u,M,n      Inan  ImIimh,  wlal.-  II,.'  lonn.r  la-,  •.,.!- U.rt 

s,\(l,     a'.rla--.    rarh     i.r     t'.t 

|r(  t      ^pall      III      till-     el'  ar. 

'I'la  II     till'     railway      ilivt - 

tlnouuli   a   vIkhI    tiiiiial   to 

(■nil  rL;c  Ikhii  a    |iri  ri|iit()ii> 

cllll     lipnil    l!lr    l.al,ci\\a-^r|- 

\ia(l,ict.  'I'la  siuliicn  rini  r- 
Ml  HIT  liDiii  lla-  daikni"-' 
of  tlir  tnimrl  apiiar.iilly 
iiili)  iiiiil-air  I-  '-larllina.  a-> 
tills  viailuct  with  SIX  span- 
of  M  Irct.  i;l\iliu  a  Iota! 
liiiatli  of  fJ<l  'vv\  by  --'IK 
frrt  ill  hriiillt.  pr(l\  okr- 
a  laii'ioiis  SI  nsation.  wliicli 
is   liy   l,o    iiaans    allivialn. 

upi hsiiNinu;    tiiat    il    is 

set  upon  a  (air\r  of  .•IL'S 
flit  railii's,  till-  iiiiaiiiiiir.i 
on  tiir  vailwa\.  'I'ln'  sit- 
uation is  (xtiriiicly  wild, 
and  (■oi,\i\s  a  sti|-|"na 
iniprissioii  of  the  riiL;a>d 
<'onntiy    tlnradnl     l>y    this 

railuav.         AllhoiiL:li      Ih'-' 

Mail, lit    orrins    at    a    point 

wht  IT    tin     hiir    risrs    1    in 

(o.    as    a    ronipciisatirn     ii' 

till    1  \l  iTiialx    shaip  I  niAi' 

III,     hank    Is   llattrmd   t-.   1 

in   all   o\  <  r   t  111-   \  laihirl . 

Tin-  s,  innd  sictlon  I  f   till-  .|,,       1  A.M^V.ASSl.K     VIAD'-'i 

AUaila        Kallua\        l\!i  nils  ^^^   ^^^_.    ,^^    ,,^1^,,,,   jy,   letl    U.tik.    se,    nn    a   iiirve   ut   -1.18   Icel    ladius 

tl-oni    iMhslir  to   i?.V.l's.    1!(^  "  "  und   .1   uraditav,   ul    1    Ul    4i,. 


I 


;/M 


KMLW.W    WONDKKS    «)1     THK    WOKID 

„,.. ,!.'-•  I..      II"    l"nn;.iunl   xviiy.  slnuylmti  r.inip:n-|s  ,,r 


;,l„,\r    111.     I.tl.  V.      A-    il    ":i^   ii'M 

'„v,  n-oinr    11,1-    h''>^>     iliflVniuT    i:i    I'Vcl- 

l,v   nuMii-  ..i    tlir   iMiiMiniim  iini.li.ul.    mi   a      '•!  ''a-li 

,l„,rl      linr.      \h,       ,-;ilUv:'N       pi-H"-      1'^"'      •"        l'''^'      " 


.,„.,    t„    h.avx    ,i.v.  !>,...  nl    u..k    ni    th.      :„■,    .  li-  .1.  luio  .  ..:, 


,1  \, ■;'.-■  '.'I'  ;i  \"WJi  ili-l^iiit 
IV    l,r    (iiMTiili    llluil    :il"'\>'.       Till  sr 
iiisl   tlir  •~ni'"   :iih1  riK'k 


■[■;r    thk    i.anuwasskk    kivi.r 


TIIK     WUSKN-     V1M>UCT.     C-)     HIT     LONG.     OVi;l 
THe   ce,J"lch    H.s   .   Oea.   sp..n   ..    U.   f..,    :.,..   ,he   n.,a,s   .e   .89   .ee.    a.ove  .He  .....way. 

'•/...;,.:,„,...,„„. l„.UwMH„nt-..      s1.,hU.-    Inik    -.1     .•oniniunK.atmu    at     thu... 


,.ail«a\-  to  11  mil..  I„lu,.ii  111.'  tu.i  inaiit-.. 


iii.K     111     Ihr     \i.ii'    "1""     '■'"■'' 


■I'l,,      r,,.,!     rviil.iir.-    (it     this     iiii^c  unity     i-  p' ri ,       ,     ,      i        i     ,, 

*      ,,  „     ,.n.l.n.l,ni    spiral.    uiiH-l.  iiLntsaiv  to    1.,.   .xp.  .■!. -k      I.ulo.l     .1,,., 

;;:      ,        i„  ,n.,-.tl.l'i.,t.      TIu.  tl^lna-H,-..     ....„„„     .„.,..,.   S.uKa,„ 

„       .:.,   , ,   .p.  :,..:,T   t,,.    Ill   l.n.lli.  H.r.uiM.  t,.llou,,la„  n   ali.mn,  n.  ai  ,• 

'  ,   :  I   .■   .....   I,....    |„ii..       l?v  uii.p.nw  lro,iitli-H.,-unst..u  lu.in.l,  In.t 

;;;;";:;:;:r  :':.■:;;,'  ..M;-.. ^„. ,„„...i„,, „, , ...;.^.~ "ii'. 

'     •,,,„,,     ,,1     l„„s,-     houhirrs     ami  «  a  v  .  ii^ni,  .rs  suo-,  .t.  ,1  <  ai  i  viiif,  .t  la.  1  lu  . 

;  ::',:      liv..   ,„i .ai,..    .„  i ti...  ,no„u,an.  m....  .i,, ^'>  ;"-;;; 

„    vanon.    pla.,  .   alon.    .la    railuay.  Tli,-    ■ailway    authon,,..    appn  ..a.  m, 
;;     h.     na,,k^l,...npa..niplly    tn,,u      .„,.M>o„,   sa,,....,,..!    Ih,-    .1- vialion.   an.l 


THE    SOLIS    VIADUCT. 
Spanning  ihe  Solis  Ravine,  through  which  runs  the  Albu  a  River,  292  feet  below. 
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;  1 
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,    ,     ,             ■!•      ,     1      I  ..'.o  «  ,1,1-    llir   l.iii|Hn,tin.    ..I    ^^In-li   "as  only 

-'"•■•"I ""■  \'""''"'"^     ':„  ■:,,::, '.i-:,J...na,.,.i.... 11...... HI. 

""■''■'"-"■   ^1'"'-                 ,  •I'lii.   iniiiHl. lion    asMinidl    -.nil    -.-!.. !.'■■'. !<•«• 

'•■' '^"-";;" T ;'";■': „,:'";:;:  lz:i 1.,.,.,.. !....>— v.. 

-'''>■ '^^:;'';:':v;::;::.-.,,,i ..,  „..,,, .,i..n„.„..u>.„..,.N.u,.. ..,.,■,.. 

A  Tortuous    ,,          1,^1  „„,,      ,.,..    tnin,    rinul..  t.,   n  .,„„.■   tin  ir   l::-k. 

,;,,,, .,.,.l„-t.H-  1- ^    '!■■     •" '-,.,...■..    .1.-.    i- 

^         '■•"'■'"■            ,       ,,„     ,,,„„      ,„  „;,v     l.,n,K     M..n-0.:.t      <"     'l,.     soulli.     .•- 

'""^     '"'^'^     ^""'     ""■'"        '                   '         ,  ,.,,„.,..      (I„      AlW.ila,     an.l     tl„,uv     nv.als 

^ ...1....  n„.  v,.ii,y    ..  .-.i.n.-i<     ■•  ,  ,,.,,„,,,„..,  .,r  .o,.k  .„,  .h,. 


pa---'  iiLi'  .■ 
alM"...-- 


I,,     li,i\     llir     i'i.ni|ia-s 


liil'iii 


I,„i,n.\.      'I'll.       «..iHlr;liill\      .I'V.r 

,,„,,t    ^hhI     ,1,  vrlupia.nl      woiU-     n.av     l.r       I 


,1,,,,.       tun,,.  I.      Th.      .:.il":.v    su.Mm.Iv    ,l.sr.    .nl.. 
Ur    HHMHilain    Hank,    pna-licallv     niakiM,    a 

111.    'I'mia 


nil  ni     aim     in  ».  .■■: i      i    i    ,.  i  i;i  i  li  i  t     u  -   m      ii     1 1  "..i 

..■a^p..i. ■ ii^.i-iKhvap,,- 1  ;;'•■''■"•";;,'',,.,,„,. i  „... 

•  I. is    ,,l    til,     imK^iv  Iniiiiil.       Will  a    '..'     .""      "' 

'"'"""    '"'-""   ^""'   '"       .■                             ,  „ini     .listi.K-    aliiiM,    It     ilaits    .i.niss    tlu' 

..nn   slala.i   tl.r   .a.luav,   all .  I'  nu- an^   ll.-      MUm     .Us  an,       ,  ,„,,,,,,,, 


Miiih     (listanii  .    Ill 

.,„,,,.   n.iit   III    -vliiili    .s    .11    ll.'-   t""l    ''"""" 


,ni,    slala.i    thr    lauuas,    am,    -    ...  ,.,„„il,  lis     ,     laP.     s,  ml  ci  ivilla.- 

'■ ■"■•■"■• ;,;';::,::::;";;';::  :::;:.:.":..:;;■' '----■■ =:';:; 

I        ,,v.ril   ,lisap|..a,-sai.ani   mln  ll.i    „ iilaiu 

.-.. ■'■ ■"■•'.■  •.;..""••;-";'  ;:';,:::;,::,;:„;,:„„„.., 

:-::::::z::::j:::i:::<t:::.  :.:::.:; ^ -''■-'':■'- J'zt 

,.         „„    ,U.il    ..Im,M     llll  tlll.ULll      snlll,        ,llsl,.|i..|'      al.oM-      ll.        N.iiu 

Mcl-rliiil    on    a    itlj.    wiHi   opi  niii'.s   on    111.  I 


west,  in      si.li.      Iliii.u-li     \\hirli 


,.,  s       ICd  I.  it    in  l.ss  tiian   1  ,   mil's. 

Til.    ..rouniii.;   achu  \ .  iin  lit    of    I  Lis    rail- 


"'"■'-"'■,:;::::,.,;";;;,:;.,■"'::::::  „.;.,■„,....,..,. .m....i..-i- ^ 


(h.in    ll.lla 
I 


The  Albula 


;;;:;..;,  ;,s;,-7.;i,,i  u.,.  t;a..k  i,as  i,.,.,i  ,HiHii,ni  po,.tai  of  .hui.  iao..s  ^^ 

ni.losiil    mill,  ma v    nl,  ipait    of    a       IV,, la    slatioii.        '     '';"77.;'       Tu 

"""   '"     ,  '  n,    Ihr    «,iil.l-      Thr    hoiv    was   ,.,,mmin..,-.l 


till  11-    olisl;     IL;llts, 


IS'.i.s.      lint    till    i-o«k  li,>-s   hail 


\rtii-   l.ivin.'     Miiot    SiiliiiL'    til,,    railway  mt»,.tol"i  ,,       ,        ,      f 

J         a  .;r  n,..  .M..i..a    U,vi.r  to  .i,.s,.ri.,..  „...    V^u,^. 1    v.rv    fa-^    ....<>     '"';;;;,;' 

^  alm.ista. ipl,  I-  ..n-^  ni  I  in  tli..    ..ivst     h.fon     ., M-s    an.l    -       i.      • 

,in..n„x     Timn,l.     •-•.•-•:i.V.-.     f-.-t  um.rahl,-  u-.-  iiK-nnit,  r,  .1.      1  In    h.  ..-1 


I  nexpetted     ,. 
Spring. 


'rii,.  iliiviiiL'     ii.i;'-  .'■". 


Ihi-oiii;!.   s.ift    st.iiif  ami   ilohimitc 


of     tills    liiirrow    piiplcN,.,!    th,.      sami.    ami    so 


ly    iiiul<.ri;roiiml    sprini:s 
l,ml,.,.r vlv.      Til,     ,.,„.p,...,-.lwas..n-      ^^-^^^    ^'^VV^'^^-'    ' ''' ^'l^'^Z   ^-^.Z 
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,,„1,.,1    vah:,ntlv    n,    ll„-  .1T„H    t„   r,  a.-l,   tl,-  I'mss.      As  ,t  .rav.rM-.  V,  ,  y  l.n-k,,,  .•..ut.try 

.,,„...,  ,.,:,k   l.vnn.l.   1ml    tl„    u:,l.r....    th..  U.,-    .liffrnnr,.     ,n     K  v,  K     an      oil.,,     v.ry 

np,K.-l„n„l.      l',,,    fit.,.,    na.,,11,-.   a.lv. upt.      (  M,   ll.r  nor.  h  m,      I  „■ 

.„,   ,1,,.   ..i„.rn    fa...-   ua-,   n,t,  rn,,,t.  .1.    H.  <innl.   ..I'     l.nTl    l,.t    ha.    t„   1..^    ^^^^,^^^^.^^. 

,,,.in,.isstnvnM.  .n.J.t  aii.ln,a.nl...l.MM-  .,s.r. "iHin.    a    .lilan.'.-    ..I     is  ANoided. 

M,m,,n.a„sol. •..!..„.  u,.IMl„-..n.,n^.      At  Ki;    nnl.s     ulul.-    ..n    tl,,.   m.uH, 

las.    th.vs„.......l..l.    an.l    tl„     naVM.s..,.  s,,!,-    ,t     lalK     l.T.'.O    f.._t     n,    ,l„     Ji       nul.s 

l.,v Itb.    .lan..rs,,.,t..      \VI,.  „   t  !,.■  s„l„l  L.tu,,,,   tl,..    IN  nnna    l[.,.,,„..,    an.l       nan.,. 

„,;„„t.uas  v., .I...!,  ti,.    |...n,'.r..ns   I'.ran.lt  In.l.r    sn.-i,    vnrum~~\n s    th.     .ra.l.-s    .,n 

;,..k  .Inlls,   .l„..l,   n.k.    -I...t    w.„U  .,f  tl,..  tins    s,.l,.    a,-,     v.  .-v    s,  v,,-,      tl,..    ,na^,nnn,, 

.!..ns,.s,      n,a,.,-,J.     u.,..     l„.„n.l,.      n,.      A  b.  n,.    1    n,    U:s.    u  i,   ,■   t  !,.■   ..n,v..s   a  .    a 

„,,ts   u,,.,.  si,.,, -pas  Ur-.;  I,,l   la.l,,.,.      ir.  1.    an.l  tl,.,.. 


h„ll,,.v   III'   III,...    .'f   lli..<-   n,i|.l(in. 

,„n  tl,..  |.....k  la....  at   ..th.r      tl,..  ,l..v,  l,.pn,.„t    u..,ks  a,..  ..I   an  „n|".Hn(. 

,,.kl,.-s   sn..-      <.|ia,.a..t.r    n,    <'y>\<  r   t.,   nv,  i...,,,..   a    s,„|,l,  n 

awav   .,r   tl,..   !_,..inn.l.    tiii.   viwvr   at 

lii-iisio     li.  jpa     (sp...,.  Ilv     n.iti...  al,l...      Th.. 


k.  |it  ..hiiL'LiinL'  np 

,11,1.    all, I    liy    111.  ir    ai.l    til.,    n"  k  l,."js    sii,.- 

,■.,.!,  ,1  n,  n..t,.liin-  a,,  av.  la;..   ilaily  a.hahc..      lallin- 

,,f    i.,|.;i    lin.al    l..t.    an.l    tlii>     mall, tain. . I 


i,  ,,,  .,i,.|,  ,.M.,ll.,it  .rr...t  ti.at  ..„  Mav  p.nls  „r  tl,..  avalan.li.  at  ..xp.,s...l  p.unts 
...,||,  ,,Kl-,  tl,.  tw.,  h.a.lnits.  .Inv.n  IV..i„  ..n  sL.p  ,i„.nnta,n  .!,  ,.hv,t  i..s  vv.  r,.  n.. 
:',|,.',.    s„l,.    .,f    tl,..    innnntain.     n,.t.      Tl,..      ,.,,.„■,  .1.  l.nt  w.  n    a  v.„.l.  .M.y  .minu  s,,,,,.t 


linin.ls.   .)!■    uhi.li    tlui.-    arc    tii,rt...|i.   tlu 
|,,ii.  .st    Imiii-  tl,..  (  harna.inra  of  1. '■'■<•>  f' ct 


oi-.st    was    ciiapi.  roi.       In    this    s<  If  sain., 
v.ar    t!,..    tniinil  iMiiLiii-s    a<T.ii,,fili..h.  .1    ii 

;na..n,l,...n.  a..l„.  v ,.   hv  lin,sl,n,.  t.,s,0  aii.l   tli,    (.n f  TIM. J    -;l";"'^"  f 

f.,,,   .,   „„.  ,„,,,,      ,„,„„   ,.,  ,1,..  a,.„|.„„.al  Th|....-pl,...s..    ..,„.,..nt     .,1     ..•'<*•     ^.„is    at 

f,.,.„,ati.,n    th,...n.h    uln.h    .!„.    tnnn.l    w:  s  :...    .v.l,  s     p,  r     s....,.„.l     .s     snpplu.l     H-.u 

dnv..,,.    l.,.avv    Inna.    h,  ,1    t..    h.     a,!.,pt,  ,1,  th.-      l^nMo     .l.-.n.     ...n.-t,i,, 

th.,n.h   tl,..  ..anit..  st,...t..h   r.nia.ns  as   ll„.  stati.m.       It     is     ti'^^'-'iitt...!     at     ^_._._^^^^_ 

,,|„,,|,     I,  r,     It        \W     til..     tim<.     th,.     «..ik  •--:..»:(<)     vi.lts    „v,,-    liuJi    t.ni.m    ^^^ts. 

was    tinislL.I    *;-J.S.J.O.,(.    h...l     l...n     sp.nt    -  ..oiaiii.-tors    t,.     f.,,,,-    snb  stations 

iU    1-s    S.l.  p.r  l.n.al    loot.  .listril.nl..!   aloi.:   tl...   railway.    .Wn-   it    .s 

Th..".ail«av.  nt.  IS  th.   tnnn.l  f.....iil'r.. la  trai,sl.,i  ni.-i  int..  .In.  ct  ..Mm  nt,  aiul  st.  pp..cl 

,,t  1   in  ,(.«>  to  til.    .-.  ntr.  .   uhu-l,  ,i,a,ks  th..  .l-wn  to  T."..  volts,  at    .huh  pi.-s,,,.    it   is 

M„niint    l.v.l   .,1   th,    Alhnla   Hail-  f.<l  to  th.  trains.      Own,.'  to  1 1,..  s.  v.  ntx   ..f 

,.o.,8feet,,,,     ,.M,;,   L.t    al.ov.    s.a    l,.v,  1.  th..  ^-a-li-nts  th,.  trains  a,.,  lift.  .1  wit  1,  tour 

"•^'^•^  Th.n.'..      It       .l..<'..n,ls       touai.ls  l.rakin-   syst.  tns.    inchi.lni-   th..   Hai.i.x    a,r 

""^'''      S„n,.,s    .,t     1    in    .-.('...      Tl...    nam  l.rak.-.    an.l    ..l..,.tr..-ma,n..1  .<■    hrak.    a..1iii,.' 

o<-..|ip,..s    'a ',t     t..n     minnt.s     m     pass.nu  np.m  th..  rails,      ''-i''';-  '';'  7';,'^;';;'''::;^ 

,l„...n.hth,.l...r...inuhK.hth,.  .,M,p,.ratur..  .lilli.-ult  ...s    ,.,i...,mit,.,...,l     th.;    .aihv.  >     -as 

is   al n    .1.  .n.s    Kahr.      Aft.r    Laviii.  oompl.t.,!  in   four  y.ais.   '-. -.'  0-...  .1   lor 

Spinas  th..  In,.,  falls  St.  a.lily..,war,lsH.v..r.  tralVi.-  .Inrin.  th.  snmm.r  -f  '  •'  >  • 

J,.„„    ,,    „„,..s  l,..vo„.l,     Th.n....  tl,..  thi,..!  Th..  Rha...ian   Kailway   -  ;-;'""  >'       1^ 

s..,., .^l  ,h,.  ...ilwav  ..xt..„.ls  t.,  Saina.Kii.  .■.,nv.  .-a.n   fnun   st.-am   to   .U.HrK.al   .o.k- 

„|„.r..  It    lHfn,...at.s.  ,„,..  laaii..!.  nmiiinu  to  m<,.       Th..    I.KM.motiv..    ...pnp- 

St     M.inl/.  aii.l  tl„.  otlur  t..   l'.,„t  nsiiia,  m..nt     at     pns.nt    i,s..,l    var,..s    Locomotives. 

Fnim     l>„ntr..sii,a    tl,..    li-rmna     KK.'tr,..  from   Mall,  t   .lnpl..x  Ci    t  K>) 

,;„|wav     runs    to    Tnano,     a     .listan.v    of  an.l   0-4 -t<.    tanks    with    nmniii.   w...|,-hts 

„,„.i„   :,:■    mil.s.     This   railuavislik,  WIS.,  varv,,,^     f ,     H.;-:.     to      UVU     "'-•<^"'; 

„f    m.tr.-",.a......    u.th    a    snnimi.    I..v.  I    ..f  .•ylin.l..-      f'-r     ....iipl..!     .•..mpo-m.ls.        u 

r,-M;'.>  M   al,.,ve  s.a  1.  v.  1   m   th.'  15.  rnina  2-8-0    .nuncs    with     t.iuU.rs.    the     latter 


UMl.WAY     \V()M)i:i<S    Ol-     11 IH    WOKLl) 

„    t:   tons      r.Mk.  iu;i\   .Irop.  oi-  h:iv,-  Mrurk  out    l>oMly 

t„   i,.l,ii.r,   the  laiul   -.vlu.'li   ii.is    '"'H   '•''"' 

||„.    n\,.|-    lU.lf    liy    llirouiny    n|. 

,    ,     ,,   „„|,,,„.  of  .-:!■:   MHl. .uto.n.tlK-,       hu...Kk.s    to    for.-.-    11.'    uat..    l.H.k    an,l 

.1.1     r 1!,  I, ■!,,  11:111     lo       cro^l"!!. 

-iit    lie    ili-posiil    lo    incluilr    this 
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liavinu   sup,  rlwatrrs  ami   utii^luiiL^ 
,.,,;, ,K    |,,r    Ihc    road. 

Allliou^lith.   Rhaitian  Railuavat  iinsriit      a«ay    \>\ 


()u,     ol     th.M.    is    tlial     hou,     IJ.U'l.inau    lo  <ros„,n. 

,|„„,    ul„,v  a    |,Kr..   of   .I.Mloim.inl    uo,k  Our  ,,.  „f,ov   r.oluavs. 

- r  ::;;\:n^:;:,:  ■!.;::' V;;:;: ::;::;:;::;;:;:'--. ■ "■- 

„„    V..M.V-II VMll,y.     Tl„.  -1,1,    .,1   tl.-  .."1    :'     I..V    ,„,l-va>       ■>     ■"  >     '";;■' 

:;  :::;::;,:::,:\-:;T;,:;::;;:t;;t  ^ 


To  savr  III.'  Iiur   fniui    iMMlal    Hie  .ui^na.rs 
|,;,vr    nlli.r    iulro.luci.l    a    tivnch    luluirn      eiu 


Ts    aiul  is  the  ouly  system  of  its  i;auni' 


thr    yiaiU-    ami    llir    <lilT- 


into    «liirli    tlu'      to   iKvive   sucli    n ronuition. 


It   IS  J8J^   leet  lon^,  and   is  ni 


Till       LllAMI  1  in  A     (,AI  l.l.KV 

„„ve;y   huiU    u,  m^suniy   lu  prmecl   l!u-  l.ne  imm  avaUuiches. 


IVTIRIOH     Ol-      Till-      CAHIN     CONTAIMNG     THK     3t.ll-Ll.VI-,  k     MAtlllNl.     C 
IXTIKIOK     Ol  '■„ov,,MtNTS     TO     AND     FKOM     THK     UHl'l-K     Ll-.VKL 


ONTKOI.LING     ALL     TRAIN 


Signalling  Without  Seeing  the  Trains 


ONE     or     THK.     MOST    MAKV 

NTH,  the  I'duisylvania  liailniatl 

Ulaid  tiilus  tiiulil-  tlic  Hudson 
KiviT  so  as  to  cany  its  metals 
fidiii  tin  New  .Krsiy  shore 
into  New  Yi>ik  I'ity,  tlu>  only 
trunk  systini  which  hail  its 
tuniinus  in  the  capital  of 
the  l-auinrc  State  was  tlic  New  Y  :k 
(.eiitral  and  Hudson  lUver  Railroad. 
This  slratciiieal  atlvantajrc  was  secured  by 
entering'  the  city  from  the  nortii.  thereby 
avoidinii  tin-  wide,  busy  waterways  which 
wasii  tlic  iirojectini;  spit  of  rock  known  iis 
Manhattan  Island. 


ELLOUS    SIGNALLING    INSTALLATIONS    IN    THE    WORLD 


The  builders  of  this  railway  i)lotted  their 
line  and  terminus  iaeilities  lor  their  day; 
they  L'ave  no  thonjiht  to  the  e\iiieneies  of 
the  future.  Three  tinier  the  (.rand  Central 
station,  as  this  terminus  is  called,  has  had 
to  be  Imilt  in  order  to  keep  pace  with  the 
eiowlii  ut  trallie.  Tlic  present  structure 
was  completed  in  T.tV.',  and  to-day  ranks 
as  oni-  of  the  lari;est  terminals  in  the  world. 
When  this  uork  was  taken  in  liaiul  it 
became  neci  ssary  to  inei-easc  tiie  iiumbiT 
of  roads  so  .1^  to  aeeomnioilate  the  trailic. 
Land  bciui.'  costly,  tliey  could  not  be  laid 
upon  the  surface,  as  in  liie  previous  station  ; 


I  ! 


,„,  K\I1,\\A^     WONDIHS    Ol-     I  111:    WOKI.I) 

!,„ 1,1  n,.^  .11 1"  -i.p'-'.i  "1"-  -■  '""-'-'  "■■'""■; ''  ^'^ ""  ;'"■';'' 

v...,:„i„.K  a  ...  .i.,.i.,i  ..  .1.. N."  v,.,i.  ..w  I....  n....u   -;:'  •;l;•;; 
, ,    ,1„     ,,,,un,:.lMlu;,t,un,n,.^.    .if.-      -l-'")    ""I"     L-nn,.    v.,.  v    - 

„  ■,■,,.,„,,,,     I.S.I,    .ln..l,:^:nl..l      .l„.M.stl„lnn,..l,.    n.u.,„U^u,,.    taU.n 


tl 


,XT,R1UK     O,.     ON.       O,       .H,       CM.IKOKofM.     .NHKLOLKINU     S.Ar.UNS 
Above  thi.  .;.h.n  un  ,l,e  M,ee.  level  ..  a   l^-Ooor  sky.erarer. 


lack-,      ill  liaiKl  iiol  aiKillu  r  train  coulil  Ik-  siiuci/.id 


l.duw  til.'  stmt.  r.'nri(->  t\\<  ut v-iiinc  U-. 

svlnl,-  tl,.-  l.u.T  l.v.l.   .V.  r..t    l>.nrath   tl;r  into  llio  daily  mtvi.t. 

:„    ,,„,„„„,,n„...Oias....n.v.,vu,,„a,K  My   pi-iain.  tlu-  l.nninal  Ma  u,n   .1, 

S     W,   I-  ,.1  tl,...-  i,nv-,.,K.  tia.ks  an    ,,n,-  plationi.  al  two  dilT.ivnl  .  ,  ,.  .  1.     >.  the 

l,.,l    l„r    tlu.   c.„„v..n-i,  n..,.    of    ,...  n,.i.,  -tn..  l.v,  1.  tlu-  vailw.v  s,,,sv,l  an  alMn.. 

,    „1  and  ..a..a..-.     In  aa.li. tiu-.v  an-  ,,n.i,l.m  v,  ,y  onnpl,  .<  Iv      Hu'  n,.p-    1... 

..,..,  oth.  ,■  pan.  „f  ia,l.  I,..-  .!,.■  >to,a..  .  nn.i.a  ov,.-  an.l  .■..-,  iv.    wit  1  M.V..S  an, 

„,    ,|,,.,n,.    i Ino.iv,.    an,i    t,ai,..       I'lv-  In,.-    hn.Min...       .  lJo...lul-    tiua.   a  y    , 

V, Iv    .!„■    trams    ha.l   t,.   U   l,a,k,.l   out  ...p.  ,,f  Ma.n,.  aiuHnu.  pn.vi.l.-l  iKn.atI, 

„,    „„■.    .,.„„n.    a,„l    l,aul,=l    a    .IManc-   of  ,1„    nn,..,Mn,  l,.,t,.10.oanln.,-i,o,is,.s.  oltuys 

„,,  „„1,..  „.  M,,.,    llav.n   .Inn..t„.n   vanK.  .n,l   .tat,  Iv   ti.„n,n.l,la.vs  snmnnulin.tlK. 

„|„.n-     M.lin...     u.iv     pn.vnl.a     t.-i-     tli.ir  C.,an,UVnt,aUlat  „,n.    As  ,aay  l.r  ivaliv-.l 

,.., ,|at^.n.    Sn-I,  a  n,  ,,  ss„y  n„l  only  o.n^   to   tins  syst.-.n.    the   Inu.   arc   c.nn- 

..r      nt,,l    a    l.avv    a..n  .at.    of    nnn-  pU-t.ly  h.nnn,.i  in.  ......lally  tlioso  on     1 

'  .         .       ,       "    1...     ..I...    ..,.,,, 1    l,>  l,,w,r  lev,!.  v>ln,liair  llank((lon,ltlu■I■sn!>■ 


SIGNALLING    WITliOUT    SELiNG    TIIL    TRAINS        ,:r 

,,v    n>i.MS,-    ^l..l    -■■  In.u:,.   -n, ^Uu^,.    <..\       v.  ,|,v..l.,l   t,,   th.    .uImmIm,,   .hmI   1<...1   Imsi- 


\t    IIm^    iM.iiil     till     Iniir    ii'MiN    iirc 


I,  \,  1.   1^  tlu    (    ciiluii.   uliH  h  ((.iitriils  :ill   llif 

I11M\,  II,     hts     (.11      till       U|i|M  I-      IrV.  1      CM  1      tllr 


>\       III  I^>1N 

,„,lv  tlir  tia.ks  ,.f  til.    iipi,..-  1.  \.l.  I.ut  111-..,  u  ... 

,|„-   v:„i„iis    liiiiMiM.s    ;,1„.M-     ul„.l,    v.i.v  n.„ls..|    ml.,    t.  „    .i:„-U..    t ■    .■..nn.HMii- 

r,,,,„,,„|,M..tu.ntvtl,n,   st,., ,.  .  iii  li.  i.lit .  uitli    U,.-    l,.u,r.    iiml    -in    uitli    tli.     uyyrv. 

r,„l,  r  Mi.l, liti....-  II-  I:'   U  "I  I.-  niL'  1.  Ml.  ^M„l  li.  ,.   1-  til.   tn-l.  .„■  A.  ii.t,  ,l...kint,' 

.„„    ,   ,..,i,i,,l.t.    ..i.iilln,.   .x.t.n,  s„„.   .„  -.„U...K       .Mi.-t     til,.,    ,,,.,„..>-    ..1    .    m.l.- 

„,,„..|tli,    ll;i,lilT.  nut   n.ii.K  u.i-  niliirat..  ,„  .i .  r  tli,    t.  i  niinus  .mi   111.'    l,.«,rl.Ml    i- 

;,mI  ,■ yU  X,   uhil,    tl,.    Mtiiiit,,.-,    1.1.1 tin-   H   nit.  il.„k,i,.  Mi,t,.,„.   uhirli  ,„,iti,m-> 

Mm.' r    111.     nit..l,,.kn,.    st:,, s   ^^a-  Hi.     KM.  l.^.,x.    •n„-  -tat  i..n  .-..nl  n.K  ;.ll  Hm- 

,.v..,i    nii.n     .■.mipli.al.il.    niaM.iiHl,    n-    Uu  Mi..N.,u.nts   .,„    tli.     l,.u,r    I.  v.  1.    Miuv    li.  n- 

, |il,.,„s    nn.l.r..!     ,t     M„,H.-Ml,i,     U,    -.  .■  t  li.    lour  t  la.k.  an    iniilt  i,.li.  ,1  ,,,1.,  t  u.  „t  v- 

,|i.     tniiiis   .niMii.    ...•   .l.|,art.„.    Ir..n,    Hi.'  I-   .-a.K.     .\l,..v  tins  l,..s,  on   Hi.    n,.,.r 
111:, 111    Inn     CI. 1,11.  .  t  i.iii^. 

'I'll,     v,,lnti..ii    .  \    111.     •I'liiilliii-    |,r..!.l. 

(.„,„., ,11,    oftl.    ni.,-.t  ..nt   t.m.lin.  l.aliM..  ,,:i...  n-.r.  mail,  aii.l  l.i.^a^.- t  ra.k-.     .\  -n 

,,1     t|„     (,i.,i,.l    C.iitlal    slatii.n.  l.".!!    f.  .  I    I"'--'..!   I     an.l   .„i    tli.     -am.-    1.  V .  1 

•n,.  l.ar.-c-M      „|„|.,    1,1 ul,t..lK.    It    .•..-i-t,  I-   111"   f.Mirtli.   -r   D  '■al'ni.   ^^\uu\'^    all   Hi.- 

intfrl.KkinK     ,^^,,^  ^,,,,,  ,,,.  ||„    ,,„,,,    ,„.,.\,1.  s|,,i;,.^.     Iiai,,>    an     liai,.ll..l.    »lnl.     ali..,,!    a 

■'^'""'"-  |.,i,.     ,ii-tallati,.,is     aMi.,n..    tl„.  .|iia,t.  r  . .i  a   mil,    I ..  V I  s,...nallm..  I.,.N   H, 

,,,l„;,vs  .,!■  til.    u.„l.l.     Til.    all  ■l..tn..vv.-  ..n   Ha    L-wr  l.N.l.   i-  Uu'  Ultk  .M'   I'-   nitvl- 

l.niu.  sa.'..|,lc.l  as  Im m-i  tliat  \vIih-1i  u.,ii1.1  I., .km-    slati.m. 

,l,.,talli..|un,ni.nl-m.,-.t...ni|.l.t.lvaii.l  Tl,.-    l.,.-al    tiam-.    n.t.a.l    of    o„m,„.    tu 

.lll.a.ntlv.    an.l    tin-    .-    Ha     la,--t    lay..nt  d.a.l    .n.U    a-     m     Hi.-    ..nlinarv    t.nnuin-. 

i„  ,,„,  „;„,,,|  ,„  1,..  .,,,., -at., 1  m  tin-  Miami,  r.  sum.  r.mn.l  a  In.  ..^al  I.,.,,.-  -  H-'-  -""; 

M.,n.,v.r.  Ha-  mt.  ,-l,..-kiii..'  -tati.m  ..n  tli.-  .li-rliai-una.'  tli.n-  ,,a-.n,.i-.  Hav  ran,  , 
|.,u.,-  l.\.l  1-  ..n.-  ..f  111.-  lai-L.-t  «l.a-li  .v.,-  n.|nn.,l.  |.a-  imnal  t,,  Hi,  -tmau.  vanl 
I,,.  I,..„  laiilt.  a-  It  ram.-  VUO  1.  v.  i-.  .  a.-li  until  tli.u-  n,  nI  Imn  ..I  <lntv  aniv.-.  1  lir 
.,,  ..lii,-li  ..,"'■-'-  ^'  1"""'  '"•  -  ^'^'-'-  <-n-..,n.n...-,stliat  tlar.^,-i,nn,n..^-H.,n 
M,,„„,li,.,.  tli.n-  aiT  liv.-  int.rl.i.-kma  mH  -tat  mii  :  I  la-  l-Ul.  n.  vk  .-  1.  II  I  n-.' 
stala.n-    ma,n|,nlal  niL'    "JIl^    -t-    ..f    p. ant-      fur  H.-    iKnallna.   ..I   n  nnin.  ral  iv.-  trallK'. 

„.     -in.l    .-.70  -anal-.   In  .■.mlml  A-    Ha-    "la.l.-   of    Ha     <'alHn-    an-    plao-.l 


an.l    <T.,--mi. 


Ha    1.-0(1  Irani  naiv.  in.  lit 


s  wliifli  arc  inaila      un.l.  ri^n.im.l.    an.l    tla     |-,ina, 


,f    \i-nin    1- 


dnrlia.   .-v.  rv   I  «.  lit  v-f.,nr   hour-.  liunt.-.l   v,  rv   m-v.  r.  ly.   a    -i- 

T„  .ir.l.-r  t..  f:ra-|.  tl,,-  full  -ianiiicaMCo  of  nallma  -y-t.m  .lilf.  rnio  l,.„n     The  Director. 

tla-  -ianallin.'  a,Tan.;.-iiu-nt-  it   i-  tu-o-aiy  lliat   ...n.-rally    |.rarli-..i   lia.l 

t.i  ..ain  -.,in.-   i.l.a  of   tlir  .ii-  to   l"'   a.lopl.-.l.      In   .  acl.   ...1.0.   tlur.-   i-  a 

■Ihe  Track...     |,.,Mtion  of  Ha-  track- latu.-.n  .Inv.t.ir    ..r  ^'.la-ral    manaa.-r   of    tl.c    tram 

til..      liotlUiu.-k      an.l      the  ,,r  mt,  rio.-kiiia  inoM  in.  lit-.    He  lia-  n-.tlimi.' 

stita.n       Ml  Hir  van.-n-  Ina-  rannfs-iuf:  m  t.i  ,1..  xviHi  Ha-  lian.llnia  .,(  tlu-  lev.,-.     Ills 

.,11  ,lir.-.-lion-  conv.i-.-  into  Ha-  txvo  np  an.l  m.U-  -Inly  '-  t..  r,-.v,v,-  an.l  to  pa-  on  the 

t^vo  ,loun   roa.l-  at   a   pomi    al...ut    .->  mil,-  tram-.      Hi-  <1. -k   i-   provi.l.-.l   uith  a  t.-U- 

„nt-„lc   \hr    t.  rnmin-.      Tlu-o    f-M.r   tra.-k-  I.hon.-  au.l   t.-l.-oraph.  ^^h.l.■  m  tront  ot    him 

,.,„.  partlv  Hirouuh  tmm.l  ami  <.v.r  .-l.-vatcl  an-  niount.-.l  .l.aaram.  -howmj.'  all  tlu-  mail-. 

strn,-tun--foral,.a,t:i.',  mil.--.     .\t  tin- pomt  p.ant-.     n-o-inas.     statam     platlorm-     ami 

th.-v  -prcad  out  hkc  a  ,l..ul.lo  fan  to  h,rm  -talam  tra.k- mal.r  In- jun-.l.H  u.n.   l-acmjj 

tin-"  UP1..T    an.l    l..xv,r    1,-v.ls    n--p.-.-l  iv.  ly.  him  ,-  a  chart.  .„,  Ha-  ..,r.,mul-..la-  fac-  of 

Tla-   r,r-t  nam.-.l   han  11,-  Ha-   ^vhol.■  of   the  \vlnch  i-  nahcal.-il  a  fac-nmlc  of  the  track-, 

lon.'di-tancc  trallic.   ^\hlK    the  la-tnamcd  Withm   the  cum',   and   behind   the  ground 


P!! 


u\ll.\\A^    woNDius  oi    mi:   woki.d 


Till.     IMIRIOK     Ol      TMK     l.OWKK     IIVI.L     INTKRI.OCK  I NG     STATION.     SHOWING     l.KVKK     IKAMK. 

Th.,  m^ulune     55  l«-t   u,uler«ruunJ.  ...ntains  4tl0  levers,  and  .he  road,  uh.ch   a  controls  cover  Zi 

a.rt-s   of   |;iound.      The   Icvft-mrn   nu-rely  p""   "'«   'e^f^'S   '■''"^''^   ""'   '"^   """  '''''^""f- 

..l:,ss.    :uv   small    .Kctn.'    Ir.'lit^.    iiuli.'atin^  Tlu-   ...aiiunA    Ivpc   .,1    s,nM|.lioiv   sional 

all    tlir   iMiiiits   11.1,1   cio.Mii-s.      A.   11    triiiii  is    utiliM.i.    aii.l    iit     <laii-rr    ui'.iii.irs    tli.- 

,,ass,.v„v,.|asil  ol|„,iiitstlu  .•omsiMiiuliiiL'  iK.nual  iioi  i/..iitiil  |,os,l,oii.    Wlini  tlir.'on- 

liMJit    oil   llir  chail    1-   rxlinLiiiislinl,   and   1^  trolliim    l.v.i-   ill    tli.'   .•aliiii    is    niovrii.   tlu- 

„nt     ivliulilr.l    until    tlu-    trail,    has    ,,ass,.l  small     rlrHii.'    motoi-    ulirivhy    tlu-    sniia- 

„v.  1-  tlu-  ciossino-  on  to  tlic  siiccr.-.lu,^'  one.  jiliorr   is  a.-tiialrd   movrs   t!,r  arm   iipwanl 

Tlius  tlir  (lii.ctor.  I.v  frlaiiciiif,'  at  iiis  cliart,  to  inairal,-    •  line  cUar.-     Wlin,  tin-  i.vcr 

can  .l.trrl  instaiitlv"  tlu-  iHccis,-  |H,sitioii  of  is   i.iislucl    Lack,   tlic   scmapliorc   drops   by 

tlic  traiiiMi|io„  tlu-roads  under  Ills  control.  irravilv     to     tlu-     <lan-cr     i.osition.        This 

The  iM, lilts  and    signals  an     interlocked,  so  arraii'.'ement    has  the  addition, d  advaiita^;c 

that    no  error  on   the   part    of  the  o|,erator  that,     should     anv     lailiin-     occur     in     the 

can  s,t   a  siLtnal   or  points   in  a  conlhetin^'  ilei'trip  system,   the  arm  must   fa''   to  the 

niannei-.   IJoith  must  a-ri r.  therel.y  assurin-  danger  position.   iu.t\vit hstandinf;  that  the 

the  saf.ty  of  the  train.     The  electric  liirhts  liiu'  may  he  clear. 

on   the  chart    are   controlled   automatically  The    si-nal-opcratini,'    sysl.m    is   ciitiivly 

hy  the  train  itsilf  throufili  relays  operated  in  the  hands  of    the  dir.rtor.     Notitication 

},.    ..!!.......(;...;  .■■.■.:■:■;:;•  ir:ir!;  i'ircuits.  of  u!!  inconiini:  traiii  is  idvcn  first  by  tdc- 


si(;.N  \i.LiN(;  wrmoi  r  si;i;i.\(;    iiik    ikmns      ,15 

j;r;i|.1i    fmiil    111'     iilli    .il    lli,     IimIII.  i„  ,  k,  it.        S.  mii-     Ih.il     tin      \r.nu     i.      1 1-,,\ .  Ilinu 

.-|   iiiilcs  .lisljnl,       llir     .Inv.-tor   ,,\   Idu.r    A       |.i.  il..,l,lv   .,1    :t(l   luil.  >   ;ni    I i.    Hi.     iiitni.;!- 

|MV|,ans    I.,    1..-.  u.     il.    and    li.     u.,ii,,    ll,.  li-ii    mu  I    l»    nl    -h,     Iml  !•    <    :in.|   ,|.nrk,,l 

.hn.'torof  1.1. \  It.iiC,  ;.<T..nlMii;  I.,  wli.  IIh  r  ili:.i.i.  I^  v.   'I'll.  r.   i    ....tini.   I..r  I.  I. -i;.|.liin-. 

ll   I.  lor  III,-  M|.|..  r  ..!■  Inr  III.'  I..u.r  l.\.l.  ..I  U  li.  i.    lln-   .lin  il..i-   :il     \    Im-   .l..i.l.  .1    Hi.- 

iN    ;i|.lii.M.li.        \\<     «ill    Mi|,|,..-.      Iliiil     III'  1.1,1.1  I.. I-  111.    h. nil  h.    |ir.     .'   -    I  ■.iii.iil  .l.rtn.- 

tiinn  IS  lor  Hi.    I..".r  I.A.I.    Tli.    .In.  .Lir  ..I       ImiIIo In,  ,1.  >k.    Inslaiilly  m  hiilit  on  Hi. 

<Ml>in  H.  iilHiouijIi  a|i|.riM,l  ..1  Hi.    apiir..;..  Ii  t  im.  k   .liiill     in    Im.n    U  ImliU   uii.    in.li.'al  iii.„' 

,,|    111,-    tram,    .i.i.s    not    knou    on    wlm-li    >>\  Hi.'  track  al.mir  ulii.li   Hi.-  linn   is  <-onnnL'. 

til.'   si\   tracks   III.-   (In.  .tor  at    .\    will   turn  Tli<-    (hr.ctor    <il     tii.-     kill,  r     innn.  dial.  I> 


THK     SIGNALLING     DIRtCTOR     OR     CbNKRAL     MANAGER    Or     THt     BOX.     x-.     t  KKT     BELOW     Tllli 

STRKKT     LKVKL. 
Showing   telegraph  and  lelephone.   lo^elher    svilh  the  illuminated   track  diagram.     He  calls  out  the 
numbers  of  thu   levers  that   are   to   be  moved. 
An 


\' 
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ircssf-    ;i      I 


jiri" 
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,„,  V Iv.  I-  111.    IM-I  Mill,.    .I,,.!,,.    |)n..lly 

.     |,ns    .l.ri.l.    I    iMH.n    ulii.li    li    .k    I..    Inm 


,ml:il-    liiilloli    \*liu  li    ii'iiinii  '  i 


,t,.s    (..    til.     .!.r.r).ir    a»    A    llii.t     lu  .    \hv      li 


i>  iiiini;  I  r;;in.  In--  ■< 


1,1    l.\   ll.i    .iiil 


'"•■■•--;"■''- '■"" ' '•  ;!;'.r;, .,.,,.,,. 

,,  :..,,,,,    ,,,     ,!    |„,x    .,!..    In,    , I.       11.         II -lulU.  ,.|.lii.     ,.1,1.1,.,,,,   „,n„l..,   ..I,   llM 

,■„.     „„,    ,,    ,„■ ...    l.ln,  l...,M.l.     An..l 11..,,.!  M"   'I-'"- 

.  „„»1,,,  .      I..      111.  -■  Ml.    11."-  n,li.  :,  li.iii   iiiiM.i.  ,11.1  ,1   ,-  |in.- 

iiiW,  ,   .,1  ,  I.  .In.-  rii,,.l ■•> 

.,, ...1-    :.i.     ■■   I1..1.    ; .'i-'     II"  ",.    U.ii,,                                 ,         ,    ,    ,1     ,„     m 

,,',,,,,,,.,,   ,|„    , ,.;„„iM.,,U.  .■n,.ll  <.i:l...n..     In",,    .r,      ,1, -,..t,l,.  .1     n,      ,1, 

1:,::;,,.  ,..M  J : ^-^  "i-"^ ' •n,............-.' 

.1,„.„,„.    n..s-   1.    T li- '1,,,:.      ..1    til.     1..N    1'    '....'•  1^    ;-'-'      „„,^,,„, 

,   ,1,,   |„,l    |..n,..v.     111.     l.\',-   ,.K'.ir.,l..i    l.x  III.      ~l..li..i'     ^^'"1^^     ;,.■.■.. 1.   !:■-     !■'     drains. 


l.cMT  mon. 


I,,,  ,        ,,,       I,  V,,..      vvIm.I.      li.        .1.111,,.. I  li..ii.^'   mill 


m1,.  .i.iil..      II.     1.11-    III' 


,|„,,l,i..l..i.     II.    1-  III'    l"il-    '■'   II"    '■■'•I"-       ""     """  ,  ... 

,„,,    ,|„     l,v,,.;.l    111.     ,lM,.l..,-       1..    I. ..v..    -"I    1^    '-"I" ■■'"'-    ^^'"'    "" 

,,   .    ,.,l,|u:.-       1...X.-  l..^..i.l  I  III!  •-''-  ^1   '■''^"    ''-"'^   '"""■ 
, ,  u,     N..  -iLii  "I   III-    li'ii'i   '"  ■"'"• 

1|„       ,1,1,  , -I..!       I,,.  1.  Iv       klM.u,      II,;, t       l,a,n 


l,„l.l,MU.      A-    III.     .1.1..''        1." 

I„„,    .,!    a    liMi.i.    li.     n.-..i'l-    I'     "l""'    ""  l'""l'i' 

,.ll,.i,.l    I.. nil    -I    I"-    ''■    '^-    "'"'■''    '^    ''    I'"  ,                   I          ,        I     ..,      .(     •, 

n„-.,„..i.  111.  -.11 -I.I  tin-  I-  iii.ii  I-  "I'll"  """   -"'  '■'-■■'^  '",  "■;';'  ';"  "■ 

,:,,. 1,1.  T ,-i 1.!-!^ Hi-'    ^ ..:,ii..i,ni.i-ii.;"i'i-i"   •.;■■;• 

„,.„,.,„„.. I,,     n., iliilil). vl,l.,.l...,i.    I..   111.    .ln-.i-...-..l    llK' 

T|„      ,,i,-...|..V-     .11.1   '     a,,,,.a, i.^Miat       -la. i..:.l     -aluii.        M'-al     .,. a..' 

^„„,,,,,   ,,,    ,„■..    -."III.    I..^<    "la.illi'     ."I. •■  '-'"""'     '"    ^'    ^"'"'^"'    '"^"""■''    "■'""    *■'    '" 

;i;rt,:i::':':,:;i; ;,,";:::; ;;:,';:.:...;:  '■';;;'";;- , ,...„„,„-„,... 


tw.  1,1  V  trail,-  a.r,    11,. '\  "<•-  ' 


„,„,,!,  ,l„.,.t,..„s      n.-   a, 1.1   -..Illy.     Til.     fa.l    tlml    tlw  ca. 


,.,_„„,a.    h..n,i,-.    .,.an,.a,„a..|.arl„a.l       .,.,,,-..1    a, ,„„,.    '  ;^"  ,' 

.,„.,at..    1,1-    „nn,i    up...,    hi-    u...k.       ,, t    r,  „„1.-  auav  hy    .aim,  A       -.um.l  >, 


„,ii,t       \\      iiiil.-     ,li-tai,t.     ant. 


;ii,,l   c..!,.-.  ,,tiat.-    In-    mm. I    up.'. 

t:;;:::;:;z -::.;;::. :*::;:' 'n:t  :z:;,i n--. 

::::i ■"^' -iv.-; "-^  t z::y:::C:C::':::;>:::z 

"■^ ';-i'  "■  -™' ■''  ■ ■  '::,,;:„.„,;,;:;: ,„.. -^ .-..-■ 

"■::,'„;::;  J:;;:,- .':."i.,..i... n.. ''.'.i-i... .".. ,.;■..  .i.^-...- 

,.,..»,..     :..    I.;,.      \      «l„..|>     :,s    i,unti.,iu-(i  \Mtl,  a  I'Uar  VI.  w  .,1   llu    n.ad-. 


X     '■   - 
O     i    : 


I 


IWO     :!MON     CKANKS     ABOUT     TO     M-IN..      A     (.  Al'Sl/Kl.     I.OIOMOTIVI 


The  "Wreckers"  and  their  Cranes 

HOW     THK     HOAD    IS    CLEARED    Al  TEK     ACCIDENTS    ON     THE    RAILWAY 

IKSl'lTK    innvnnlt.nL;    caiv    and  xuth    inarvrllnu^    |mri-i..n    aiv   ol.stnict.d. 

,|„.   ,„.„nlnl,l    iMVcaution-,    tl.at  an.l  .•on-.slinn  an.l  ,!,M,it;anisal  ion  l..'con.c- 

^,,,.     ,„|,,,,|,,1     to     nn.ln-     rail-  cmipUl.-.       Tlu-    iiul-lir.    imtonously    lu'klr 

uay     tiav.llin-     mvuiv.     a,vi-  ami    pniiir    to    oninililr    ulun.v.r    its    own 

a,  „U       uill        liapiHii.        Tlu-  convrni.nrr  or  int.icsis  aiv  alTr.'t.-.l,   mm- 

inrvilal.lr    .'orollarv    to    nios,-  nuns  ai:ainst    , I,  lays,   ami   atiat  lu  mat  is,s  a 

,,„nt    ..N.r    tl,.-    st,,l    l,ii;li«a>  sysl.  ni  v.ry  vii^orooslv   il'  a   inisliai.  is  |»r- 

i,.,s     l„,n      ivs|„,ns,l,l.      n.      turn     lor     tin-  mil  i  r.l  lo  l.lork  niov,  nw  nt   lor  a   v.  rv  lon^; 

,.,,,,^,,,„„    .,|.     ^,       ,,,,,1     ,.,,,,,     maintain.. I  tnn.'.      ii:norii„-     tlu-     lart      that      massivr. 

,..   a.al    ^v,tll    ^      h    rontmu.n.-i.s.      Tins   ,s  ,.ovv,rlnl  lon>n.ot  iv,s  an.l  li.avy  roar  irs  or 

,|„.  ••l.rrak.' an..  ■■  or.  as   it    is   .■allr.l  xva^ons    winch    l.av,-   caps,/,,. I     .,r    |.il.-.l-np 

m   soni.-  .•..nntri.s,    ,„.t,ir.  s.,ncly   it    n..t   so  arc  .lilli.ailt.  cnnil..'rs.,nic  artu-hs  t.,  h.an.ll,-. 
,,.,,,.,,,natclv.  th,-  -  ur...kiii.  ci,„."  Tlu-   railway   nmna,.r.   who   r.  ..en  ,s   t,,- 

\  ,..,llis,on   ..r  s.ri.ais  ,1.  raihncnt    lln.,us  fnll    brunt    ..l'    pul.lic    ohl..,,uy.   f..rtnnat.ly 

th,-    w.,rkm.'    ..f    a     railwav    all    six.s    ami  is   fnllv  aliv   t,.  tlu-  cal.rici..,sncss    ,.l     liis 

s.v.ns.    The  sir,  ams.,f  tralli.'  sent  ll.iwinji  palnais.      So   the   ..r.l.r   runs:   '   ll.ar   th,- 


.,r,  KA'.LWxY    \V()M)1-.KS    Ol-     IMH    WOKl.D 

..,,.„„■■•     l.ic;,.:.!    Hnt:,n.     «lH„    ,l,.ul,l l,.t  «  1„  n  U„.  .all ^  L.r  ll,,.       u...- 

,     ■.U,„.:..l.    n,l,    : „.t,l„    .v,,.' '-    !. .-.t    .aM,...>n^, l-<      tl,,- 

„;,.    ,„n    M.„„„ano     -.1    im.    ,.a.     n,:.     „.,.       .,  KnU   .1  a  Inv  .nun.  an.u.nn.  an  ah,n,.. 
•„,.    .,    alMunnt,    m,,,-,     .,!.,„    „     .    , ,1.1,        l!,a,lnn.     .!„      s,.,,,.     .,1     .1.-    .■alaM,,,,,!- 


1.1     inainlaiii     <'' 

||„      ti.lllir    IM    l)>.lh    (Invrllnlls    ,,\(1'    :'    Mil 

lit 


1,        II', III    111,     (Mill-    I-    fl.  ai((l    auay.    anil    Hi" 
I  paiicil.      At    iiii;lil    tin- 


,,i>.,,..iliK    il  ran  1„    ,1im  1 1 ,  .1  -■  ■  t  h.  I       |  •  m^m' "I    «av    i.  n  , 

'  ■  ',c(iir     :-     |iarlifiilarl\' 

lliiillnii:.       'I'lu-    ii'iii 

lialks     til      wiiiiii      ail' 

|iil(cl  into   Inline  liraps 

mill     lirid.     Uir    I'lTW 

tuilnii;     iraiitically    in 

tlic    111  rcr  niilily  lila/.i' 

111    tin    |i\rrs  anil   llic 

hnlliaiicy  of    tlw  tliiiv 

laml)-. 

Nowadays  tlir  task 

ol   the  \\  rti-kini;'  itiW 

is    In  roil-    iiulnil.   o\\- 

iiio    t(i     liir    incriasnl 

uiiLilils     anil     iliimn- 

lolls     ol     loconiotiMs 

.,  II  ,1       rolliiiL;  -  stock. 

Wlirli  an   riiLiim-   may 

ti|)  tlic  scali-   at    S<»  or 

loo      tolls-.       "Inn     a 

|)assrlit;r|-  -  coacll        'it* 

I',     :      ,11     lrili;tll,     may 

,|i,.  .„lav   ,s   not    viiv    a,,,.nvial,l,.    l?iH  in  w.i.h  10   tons:    ami   uli.n  .i   in.li  -M-'ty 

'"      "        ■  .     .  1  I  >v.,, K|l      li.t      III       .IILilll.     11  lirrsrlltm- 

llios.  .■oiniln.suli.nti:ins|,o.-lat,on.l,|Kn.ls  ua^oii,     K'.;     ""  ,  ,„i,.,.at  ni- 

,|,,„iii,sni.M.t,a.k.tli.tan.l.-is,l,sasl,oiis.  f,     tons.     1,11,,1      "itli     .ooiK      a...,,    tm 

..„i|.,,.l„:tlis,.v I„.al„..a,vli.i,ln,, U      .;-s.     ai-      .imiM,  .1       n.o 

..„i,„l,..,lv.      Tliinlli.     inllsi.ni.ii-: ot  li,  ..  lo.in. liia,.    tnily     „, ■.■„,.■.  Ifo,. 

„„.   ..,.an oiil,.    liTomis    ivwalnl    M  ,v  ,s   iv.pinvil   to  stnii.litui   tlini.s  out. 

i,,n,.ali;.     Tin    iliao.i.   mi It. .Ml  Tin  ivloi,  ,   m  onl,  ,■  to  .„■  al.    ■  to  ,.oni,,ly 

oi,|s,:i„i,,.|,a  l,.,is.li,o.n. :,.  ui.ii.li,-l.an,i.onl,,Mli.im,.l,n..,i.sns... 

s„|..    „,    ,.laiv,;    n.-li.    auav    uiHi     Inn/Hil  l.v  I  lir  Iniakilou  n  .an.  must   1..  ol  unnsnal 

s,l,,,.an,l'ui.l.v:,vli.tl,\ l.mt, i  .!•  s„n   ami    , ■.      Inili  ,  il.    .  Ii"   -I.  si.nm. 

'  ■  ol    siirli    ii|iii|iimnt     lias    Ikcomh-    a    M.lilx 

^■'Ti;"-l„-akilo«n.aii."MI„,,n,,-..n,.v      s,....,alis,  ,1    l. li   of    niiluav   '--■'■'-^^ 

p,._ol,ailuavlil,..     Tin    , lain.  11.1.1, Im       It    .asm,,   so, y   y.a.s  a.o     liat   :,   M,     U 

1 ,.H-.-    ,sk,,,.     iiitai.     ,n     Its    siilni.      nan,,  of  ,  .  tons  ..apa..„  v  pn.v.d  n.mpl,  ..  K 

,,.„,.  ,„a,isu,,a..alla,   anv   lioiir  ,  f  -L'!'-!,-     lor     v.  i,  ,.kni.     o,„.n.t  loiis.      but 

i.o,.in.ii..  Kv.iv i--saws.i. mis.  ,o-..av  siM,  a  tool '"»;;;-;;;;' 

|,,„.|,„,s.    ,a.ks.   iron  liais  ami   ulial-iio,   -      ns,  l.ss  upon  tli.- .n  at  niiluas  s  ot    l„  wo,l. 
"    I..,   .,.^.   ..„,.,„,.   oh,,.,.,     l.ikiuis...  th.      .Vvordni.ly.    as    tl,,.     nurlianu.al    .n.nii  v. 


Tin       I'OWl.K     Ol       THK     MOUKKN     WKIl-l.lNG     CKANl-. 

Swinging  a  locomotive. 


tl 

I 
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iK,.    ,  vols,, I     l.,r.,r    .n,l     l„av,.,-    ,nv.n,..  TIm  ..■    ...uus    :,r.     nn|„.s,n^.    s„l,.|  a„t  ,:,1 

..„.„.1„.     :,„,l     u;, ^,     -.     1m>     lln      '■'■-'..•      .■r,ali,„.^   «itl.   n,;,^MS,     In .,4    mm,   an,, 

,„„|,|,,-    ,„...M-,..,1    in    U„-   :,„.„„  MtalH.n   of  ^l-L     Tl„     l,:nn,u..,k    V;„„.    ln.,n   'H    I,  ,  1 

,|„     ,   „,',>U    ..1    1.,^    ^M■,,■k^„    ,■.,„..    nnhl  U    nul,,  .    n,    l,M.ti,    Lv    1.    L-t    .i    n„h,  s    n, 

,,,,|av    a    l,.;-,.,u,..,s,     uu.lnn.    PJO,,,-  ,v  uul.h,    n,    ll„    .aM     ,.1    tl„    .:.M.,n    n.a.lnnr. 

,.,„/,.an    I.,     ,.mU,,I    np    an,l     -h,,,.     L.mIiIv  l,.-J>il..l    1  I  nal,,  s  |„„u  I'V   Ha    ^an,,    uulth. 

,l,,„„..l,    tl,,'   an-   a.   ,aMlv   a.   .1    .1    u.,.J„,l  n,  I  !„■  .'aM    ■  .M  !„■  l-.'u  („„  .aan,.     ln,x,vy 

,:„U    ",    n.ati,,-   ,.f    ^■uur:^.       l!..-nlU.    lU  .nMan,,-     tlu      !...,ls      ,^     .'ana,!     u|u,„     lu.. 

,„,M,„1.1,    n,    lln.    ,„,a,l,ar    la  1,1    na.    l.,,n  han-ul„,|,,l     t,    ^k.     havn,.    s,,,.      vla,K 

„,,„,„, I    l,v    an    Anarwan     ln,n.      Tl„-    In-  a,al      ..,.,n  s,,..,alM,.U       laavv       In,  ,s      an,! 

au.lnal   \V,.,k-.  ,.'.    Havl.lv.  Maln.an,  ha,      ruru.U.       Tla-    I u    n,    .  a.l,    n,.t  a,,.-,     w 

,„,,.,■.,, I     a     ,n,nan„lh    r,an,.    ,■!     la..    .„,.  ^laal      an,l      luasv.      .la       „v,  ,   ,an.      l„m. 

':„.„■,.  V,     «ln,l,     ,,    al     lavMut     tla-     „>,.,.       „  ,lu,,  ,1., .   i  la    sn.all.  ..    , ,  ,!,■     n,at .     I,.r 


'1' 

M.\M  ilii;    in   ■-,  r\  i,a-. 


ai\  I  na  laa     111 


Tl,-  inita-nlarlnn,  lia^  n.a.l,    ll„-  ur.,-k-       litl,,l    uitl,    an    an-la'ak,-.    uh 
„„.,.an,on.    ,.|   ,t ..," -■'•'!  ^""1"-  "'"' ""        ''''^  ^'   l^n,!  l>rak,-  aUachna  nl    vMlh    ,,  ,n,>v 
,■,  Mill   Ihal    ll    1-    al.l,    1"    111,-,  I     : 


Amtriian 
Cranes. 


,■    nil,     liiaas 

w  it  h   r,  iii,>\  - 

1,1,   staff.   S,  ,  ni-  lliat  Hi,  ,aan,'  i^  r,  strut,  ,1 

i,k.   all,!    is   ,-iiinl»iKii   III   In 
,,rk  ,,rt,  II  at   a"k\\ar(i  aniilr*-.  --i'  as  I,,  •.:(  I 
|„  if,  ,-t    liltina  anil   l>iillinii 
;,  ,'kaL'  .    it    1^    liiaii,     n  \(.!\  ina.    tli,     will, It 


.ii.nntic        ,-,,,,„n,n,nts    .itl,    ll„     l,„v.,an.  L.   tla-   t,a,k.   aii,i    is   ,-.„n|,.lKa   In   Inllil    iN 

III', list,  r.  ,,r  uill  siippU  a  small  ini-  "• 

|,l,„„iil    al,!,    I,.   Iill'nnlv  .->  I,,i,s  a   l„if,rt    hUma  ,n,l   ,Hill,no   L-np  np,,n   I  li,- 

,,;■  s,,.      lint    ll    IS   III,     laavar   ls|"    "f  <Tan,  "n                                                          .         ,    ,  ,         i 

„l,„.|i    ai,.„.-    tla     .I,  at,  St     nil,  I,  si.    ni.-s-  s|,  u  in.   mnn,l  n,,„n  a   li,  avy   I  mnlalil,-.       n 

„.,,.li   as   ,i„    ,|,s„n,.tsn,lia,i    nn,,l,in,nt  ,  la-  ,as,„f   I  li,    .;o     a,al   7a  t.,n   .-ran,  s.     1. 

„„ ,1a       hiiiiU     „1       railuav      u,.|kii„  ^l.uni.    ni   ,  1,  la  r   ,lii ,  i-l  .    ,    .-   aivonipl-lH  .1 

Kiisfas   uitli   mans-   i„,ailiar  ,lini,iilt  a  s.     In  l,\     iia  ai 

tl„.,.    InJ'.-tnal    \V,,vks-  Mia, ■Inn, -s   .,11  l,,'li-  ■..arinu 
iii,-al    r|  ,    -tains    lia\,'    I 


s    ,,|    a    ,l,,nlil,     liirla,n    clnl,  li   ami 
s,,  tlial   ll   i,  mm,  !■,  ssar>-  1,,  v  \'-V-(^ 


;,nsu,  |-.,l    m   a  tla     ,  ii-m,     l,,r   -11, li    work. 

,a,.l,K    s,av,ss,nl    ,1 n,  r.      S„    far    as    tli-  Tla-    ,n.nas    a,v    .l,a,U,    :     th„s,     Im-    liu 

l,n,i:.ltli,iMai.ii..,. ,.,na.l.lla-,l.m,m.l  M'      L.     l«'Ot,.ii    rniia  s    liav    ,vlnuU  rs    .,1 

1:,,   ,„n,s   „f   tins   ,.lia,a,-t,r.   num.    I„   tla  ^'   n„l„-     ,liam,t,r    hv    1^     ni.-la^     ^^^ 

,1 nsaaisaial   w.a'htsi.f   Ih,    l,„-,,na.tiv,s  s,r,,k,:     wlnhlla-    l-.MM„n    .Tan.-     ,,„^i„^.^_ 

„.,„    ,,   ...an,.  t,n,lst,,uai,lsa.,an,    van  has     ..Inal,,-.     with      '     li-.m  I,  r 

,„„    ,„   ,,,,„.„v    f„,n,   .-.(.   t„    1--..  t,ais.    with  an,l   st,„k,    ,.f   I-'   nalus.      In   all   .-as.  s   th,^ 

,„;i,ans     a„     inh.na-.,!     n,|n,M     l,a-    tli,-,  St,plans,ai    link    v,  v,  rsm.    molam    .^  um  . 

;,,,m        iMtu.in    .;..    ami    T.".    •.■.-.       Siuli  In     .  nal.l,-     Hu-     ,  n.UHs     1.,      !..■      .ipi  .atr.l 

l.'nn,,,     p,,.,is    an-    snllaa,  „t     t„    n.,  ,  t     all  ni    ..liar    .InvHam     uh.n    n.|.„n  .1.         I   a- 

.a.l,mirv    ,l,m.na,s.    as    .rams    up    l„    this  l„,il,r   .s   .,f   ,  la-   M.hm,  ,-...!    d.M-tvp.-.    the 

,.,,,,„„  ;„,,,         ,.  UU    ,,r  ,-,.p.n.  with  Ih,-  .Inn-nM.ai-.  va.-vnai  a.-.-,„-.lnn_-  t.,  tla    capa- 

.v,,-:aa-   r„;i,nan     ar.   ami   Ua    1"-   ^  1-  "^  -tv    ui   tla-    .-.an.-.      In    tla-    In.la  r-pi.u.-r,. 

„;,.,„n.  r.-p,-.Mntni.  -W.  t„i      mi  1„.  ,1,  ,1  ,-,.ii-  ni  almas      tla.s.-   .-anaiaa   fr.„n   m.  t„   ILO 

.|„mii        („ns,.,,n.„tlv    ,t    ,s   lla-   ,-,an,    ahl,-  tons  .-apa.-it  v      stat.ll.t  v  .- assur.  .1  l.v  nuan. 

,,,   1,1,    |,,,m   .;..   t.i   7.-.   t,„.s    uln.-h    I,   n,..st  of    a    cMupl.t.-    syst.n,    -I    t.  I.  s,.,,p,..    ,,ut- 

.„,„i-.,llv   s,,n.      In    v.iw    i.f   !la-   ta.l    that.  n-.  .-    n..     ',,11,  rs.    all    of    wla-h    a,,-    s,11. 

^    ,|„.   ,,s..  ,,r   a    ha.   a.-.-al.  nl.   111.-   as.ia,-,-  cnnMna-.i    wiHun    tla-  rar   hn.l,  .    th,-   oiilv.- 


.1 


ur,.kim.  ti-nn   is  lik.lv  L,   nahal.-  at   hast      .aitn^-.r  In  ma  I-'-n  "1"' " '"' S'"'^'' '■^'^^■'"■» 
,„..    s„,"li    .rams.    .1     i-    M'"'''    f'^-'"''''    '"      m,  .-han.s,,.  h,r  p.,llni^,  ,t  m  .  ith- r  .h.'.-ot  ion. 
Iian.ll,    a 
in    \wi;illl. 


i..,'.,a.a,t,'v,    r,.n..i..a  ..j'  t..'  l:!..  tons  Tla-   v<  ry   .-hai-art.  r   of   tla-   w.,rk   of   il.c 

i-ailuav     wi-.c-kiiii.'     t-r.-w     ,1,  inan.K     .imi-k 


Tin-:    "WRHCKKKS"    AM)    THHIH    CRANKS 


;,io 


„,,.,-Mti,.M.a.,a,ntlH    ,l.s,n„,no  ol  tl,r;,lH,vc  'X.  Inns,  «1,„1,    ,s,l,.lr,l,ul,,i  uv,  >■  a    vi,.,l- 

,„a..|,MH.    tin.    .alunl    l.,rl..r    1,.^    n..l    l-n  Ium.    of     I'.,    i.  ,  t     S    uh-Ih  s.       In    Hh-    l.lt.r 

,,v,.,.l,„,kr,l        In    thr    n.,,in,,ts    ol    ,:,.,  s    tl.r  n.u-lnnr  llu  iv  ,.  sMllicn  nt   rn|„    on  tin    iu:Ml. 

nnnlMn.nt    ,s   .all,,!    n|M.t,    to   Innnll,     loa,!.  I.n,.ln.u    clnnn    to  ,.|„,;,tr   tin     l.l...k   a   (lls- 

larl,.|nulln.rat,,l..a|,a.-,tv.    CnM  ,,n.  nt  Iv.  tan.v   u\   :!(.    I,  ,  t    1, tin     1 nn 

.■as,,   a.nl   ,l,M,al.l,   n,    u.mUh,,   an-  ..^ntial  At    tnn,.    tin     u,,rUn,u    nnu-    upon    tla- 

,,,,,„..       \t   th.    sann.  tnn,-  tin    .aann  nnist  .a>lua:  ^  ..I   N.nth   Ann  nra  am  ..,11..!   n,u,„ 

1.       1,1,.  |„  hit   ,1.  inaNinnnn  loa:l  x.itl,  ,,|Ual  tn   |M,l,„n,   alnn.^t    m,|"  rinnnan    «..,k.      On 


Till        VIOST      nOWKKlUI.     WRl.CKI.NC,      CKAM-.     YH     UVUT 
Th,»  apn-me,   dc...gn..d   by  >he   Indu.nial  "vVu^ks.   >.  able  lu  l,t,   15u  .hur.   wn.  a,   17   f.e,   radiu.. 

,,,...    ,„a    r,|,nlv    «lnn    tin-    n.-,..n>n    .1,-       .„„■  u.TaM.m  1  xMlmsM,!  thn  n  nn.val  oltln 
„an,N.     Tins,-  nKnhnns  Ilk,  ui.r  nnrt   tl,..       «nvk    nf    a    tnni,    xvlu.O,    Inn!    jnuiina    tl'. 


..„nM,l,,atn,n    vnn    .  n,„,,lnt,K  .      Tin  v   a,v  ra,N    llnou.h    fouUn,    an    oh.tnnM  n,n.    an.l 

,1,1..  ,„  l„„st    thn  Inavnst   rat,  .1   l.^ul  at    Mn-  ha.l     plun^n.l     M,t..    a     nvn,-    :iO    In,  t     l.,!o«. 

,..,,.   „(    „)   to   i:.   r-.t    lur   nnnut..    whn  In  Thr  rnsult  was  a  tnmly,nn"l'- >'» 'n.^n  hux- 

a's   ,.xn..,un.v    has   s|,„un.    ,s   a.U.,n.,..-    lor  wanuns.    parkn.!   npnn   Un-  top  ol   tin-  m,!,- 

onlnnLv     pnr, Slnun,.     >s     n,p,ally  nnr.n.llo,.o„n,.,vn.      1  wo  7.-to„   .  nnku.n 

,.,,,ul      th,      1-J.Hon     nrann     Inan.     al.ln     to  .Tan.  s.    hou.Vnr.    nnnln   short    w,„k   ol    thn 

.''„„:  a  ln.ht   or  .uaxnnnn,  loa.l  a  no.uplntn  s.rap-lnap.       Thr   luajonty    ol    thr   wa,o..s 

,.  vol',tn>n'  n,    s,s,v    .noncls.  Innl  l:n.k.„  up.  an.i  Innl  to    „    ntnnvnd  >„ 

\s    n>av    l.n   sup|,os...|.    tins,-    .ra,us    a,v  lar...    ,-Hrns.    vvlunh    u,,v    .!,  p.,s,t.a    upon 

o,',„„n,ns.     -..hi.     Tin-  .iO-ton  nraun.   for  tnu-ks    for   n  un.val    to    t  In-    >  anis.       lln.s.- 

„,,„„.,.,    ,„..ln,lnn,    all    ,,,u,pun-nt    an.l    u,  wagons  ulnnh  w.-n-  .n.t   s..,n,usly  .h.ma.,  .1 

wo,kn,.   o,-.U-.-.    w,,.hs   approsuuat.lv    r.Si  w,-,,-     hftol     l..,.i.lv     u,     tin-    au-.     notw,.h- 

toMs.     ,hst,-,ln,t,-.l      uv.r     a     wh,-.  1  has.-     of  sta.nl.n,,.  that   -hnv  n-pn-s.-ut.-.l  a  . haa  loa. 

17    IV.-t    .;   nu-ln-s,    wluh-   tin     TJO-tou   nraun  of  .".O  ton     ,m'  nnnv.  a.nl  w.-vn  ..-..pos,  .-d 

w.-na.s     ,nnl.-r   si.u.l.:,    wo.k.uu'  cona.t.ons,  up..n  tlx-  nu-tuls  to  Ik-  hauUa  sl.,N,ly  t..  the 


32n  UAli.WA^      WO.NDIKS    Ol-     Till-     WORLD 

,„,;,,,. I     M.lm-.        Ill    unirr    |m    iv^;,n,     tlu  ai,.l   n,  a  I,  «   m  .■ l-lh.    ,  ul  in-    « a^  -"  n,- 

|,„ ,|,\,..    uliul,   «a.  alM.nl    HI  ni    la   I..1  Mi-  m  I  In  an  . -liin-  n  .un,l.  an.l  u  a- (I.  jmimI  ,  ,1 

,„„1.  r    ual.r.    ,li\,i-    XMiv    iv,,nin,l.      Willi  uilli-iil    ii   ,|ai    n|.,.i,   111,    iinlaK  n  a.ly   lo   h, 

.,val    .lillHiillv    llav    l„inu«,,l    uiuIm-    Ihr  liaiiK.i     liark.     hall,  n, I     an. I     Imn.     I.>     Hi- 

rn-nir.    ulncli    lia.l    1. nihil    il- H    >U  '  \>\\     m  n  pair   -li-p-. 
tl„    ni.i.l.   aii.l    ImalK    tl,.>— ul    laasx    rliaii,  On     a.,..||„r    ..rraMnn     a     pass,,,,.,  , --11  all. 


li 


Tin        TKHMi'li      Ol       Tin,      MODI   KN      WRICKING     CRAM 
A   Lucomoliv:.   wh.Lli   h,,d   luniWcJ   Ihruu-h   an   upt-n   dr .iwt.n J,;v   t.ein,;   hUed   yul    buddy. 


sli,,..  lull,  all.  It.  Willi,  Ha  "i.r.i  t..  Iiani  lia.l  c..ini  I,,  -ihl  li\  limiMiiiL;  tlin.iiiili  a 
aua'v  uas  ,u,n.  Ill,'  iiaias  s,,lnn,,,,l  anil  iMnnlunl  Instl,  limli..  int..  a  n„.in,tani 
,.,,ak..l  .mil  t,,.-.,i  .l.s|„, al.lv  at  tl,r  nil  s,  ,„„  :!.",  1,  ,  t  11,  ,l.|ill,.  'n,.  <■.  .acl,.  s 
,.|,;i,„..  Tl,.  ,i|.jn„  "II-  I'lii'tiiiil  ti.  I.avc  \\.i.  l.a.k.,1  in  a  vliastly  laap.  a,,. I  ll,c 
,U  s|„„\  .■.„„1,.  hnl  at  last.  \v,tl,  a  knul  of  Mip,  .-I  n„t  nr.  m  tl,.'  ina.i,.iit>  of  cas,  s 
kak  it'.an,.  auav.  anil  "as.lcaui,  npon  lia.l  Im.i.  toi.:  Iron,  tli.^  tni.ks  liv  Hu- 
ll,, ,,nl,a„kn„i,t  )iist  .liar  of  ll,.  uat.r.  nni.a.-t  ..f  t  li.^  fall.  Tlir  u  1 1  rkn,..  rian.  uas 
II  uas  a  liiavv  C  ,  .ns,  .li.ial ,.  di.  s.-alm.  s.,,,,,-  ,lra«n  u|.  to  Ha  Imnk  ..f  tlic  f;a|,.  ami  tl„- 
70  !,,„.  1,1,1  uli.ii  It  "as  h„li  a,„l  ,liv,  en  «  su  ai  „,.  .1  .  .n  ■  r  Hh  |.iIi  .  nt  tachn,-  tin- 
,„„|    „,ll,    tl„    ..han.s   s|,i|    lant.    ll,,'    unck-  chains  t,,  1 1,.    laiu'ir  pi,  ,,-.     ■n,.  „  t  In  can,. 

.,.,u     s,.,.„„l,l..l     oN.r    aial     nn.!,  T     it.  -  n^ni.^    sn.„i.,l    aial    ^n.iiniil.    Hh     lioislniLr 

.,lla,l,i,i..   a    i„u    s|„„,.  il.iini    "as   .l,a«n   as   lant    as   a    1m,«    stnii-. 

Til.     -h.nl    ,"av-  onl,r   on.',     nior.     "as  anil   xmIIi   a    ivn.fnia   ami   sphllniii    the   rool 

,.„„„, I    ,„.!.    Il„     cams  l„,n,.l  at  tlic  loail,  ami  on,-  "all  of  a  I'nll.nan  roach  "as  pnllc.l 


nil-     "WKI.Ckl-US"  AM)     rilKIK    CKAM-S              ',21 

awiiy.  swunu   i I.  i.n.l  .lnin|"  ■!   npuii   llir       li"Ui'.  -..  ;i^  I ■>■    np  to  lli.    i„n-t   Ihvmiiv- 

(■rnl.iinkiHMil   lur  Ih,    Inn.    I"  11.-.    'I'll.    I......  ;.!>!.     |...n,ts   ,,f   .,ll,..k      it    .im^I..!    I..u.,i,1-, 

i,„,li\,     u.i-   I1..I    I.I   I"    Min,    Imhil^   .•i,\.r..l  Hi.      I.ii.l.  i',     uI.hIi     Ii;i.1     li.'.n     ur.n.'h.il 

|,v    ll„    ui,  .kiiL:.    ..i   III.    .-.m.-Im  V      \Vli.ii;il  In,-.        Ill     til.        ..uiM    ,.l     a     I.  u     nniiiit.^ 

|.,\|    III,    ,.,■,  u    u,  r,    ,ilil.    I.I  r..i.-li   III.    .  iii^in.'  Hn-    |miI    "I    H"     I.'.'. 'iiml  i\ .     ua^    uli.>k..l 

It    |,r.-.  11I..I  a   -..ny  -ii^lil.     It    u  a.  I.at  I.  i  •  .1  ..iil    ..I    tli-     \\av.       I'll,  ii    ^Iihl:-    ^v.^.■    |.a->M.l 


a:     1-.1<1:STK1AL    UOKK.-.     la- 1  ,M, :  H .  w  r.'    CKAM      III  ::■:■.    a    WA.a.N    i;"l-i     A\a.    ITS    1-OAi;    \u 

AIIDKl)     ALCl  SS     TO     THI       WHIM.     TKLI.K. 


,Mit    ..r    r.<M,^iiiti,,n.      Till-    li'.il.r    lia.i    l".ii       imil.rlli'    '... „,l  iv.  .  aa.iil   uas  lilt.  .1  inl.> 

.■nislH.I    in   an, I    torn    ..If    lla     Irani..      Hnt  Hi,   an. I         ..flli.-  I  ni.'U.    Tlu- >aan,-  lia,k,  ,1 

wit  Inn  a  I',  v.  In'iirs  it.  i,  niaiii-  «.  i.-  il.ar,  ,1  ,.nl  ..i  Hi.    uay  uilli  iN  I.. a,  I.  In  |ii  rnnt  tli,- 

,,iil  ,,r  111.    Tilt,  an,!  «,  !.■  l>il,.l  n|.  .>n  tni.'k^  liallir.    wlncli    ha. I    l».  ii    li.  1.1    np.    t,,    pass 

r,  a.lv   loT  n  ni.ival   1.1   III.'   MTap  li.aii.  ov.  T     Hi.-     r.pain.l     p,Tinan,ii!     ua>-.        At 

Hnt    p.-Mlily   til.-    ni..M    impivssiv,-    illiis-  ihliIiI.   in  11,.    -lar,    ,.f  p.iw,  rliil  liar,-  lainf.-. 

tTata.n  ulii.'li  1  liav,    uilli,  -.,1  ,il'  III.'  li.'«.  r  'li'-    I'Ttw    ^.1     I  li.  lii-.lv,  .    t,,    Hi.      la-k    ..I 

,,f  Hi.-   ni...l.Tn    «T,.kinL'   fian.-   «as   in   tli,-  nsLiniiL:   Hi.-  I..c.iin.  .1 1\ .    t.i  iN  ii..inial   np- 

l-,rla!nati..ii  ,.f  a  liii;  Mika.l..  s,-.-illiia  n  v,.nn,l  Tii^lil   p.,Mli,.n  ..ii  Hi.-  TaiK    -a  j..!)  "Ini-li  was 

1(>(I    t.ui-.      'I'll.-   riiLiii.-    Iia.l    I". 11    , 1, -rail..!.  Ii\    w    nifaiis     .  a-^y.    'I'li.-n    Hi,-   li|-.  ak,l,.u  u 

;,,,,!    |ia,l    tiniilil,,l   ,,vii-..ii    lis  si, I,-,   lii-.ak-  t  lain  uas  i, -mail,    up.  aii,l  start.-.l  .ilf.  .Irai;- 

m-    lis  .■,,i,plinus   aiul    lliT..uin-    lis    I,  ii,l,  r  uino  Hi,- t  u,,  paits  ,,|- I  li.    t,„-,,ni,.l  i\ ,-  I.,  Imi.l 

atliu.-iTt    III,-   Ira.-k.      'I'll,     lin  ak,l.,\Mi    .laii.-  il    as    far    as    Hi.-    n.-ar.  si     ,livisi,.nal    p..iiit. 

wa.    Iii-.m.^lit    np.   aii.l    un.l.  v  its  ,,un   .t,a.ii  uli<  r,-  il   v.. is  i,  pan.,!  siillw-i,  nt  ly  t..    L.    run 

-til.     niajiiTily   .,f   Has,-   .■laius  ar,    al.l,    I,.  l.a,-k   I,.   Ha-  sli.ips   f.ir  ..\,iliaiil.     'I'll.-   .  as,- 

p,-,,p.l     tii,niMl\,s    ;i     all,. Ill     t    mills    an  wiHi    wluch    Hi>-    liu-r,    \m.;ainly    \\.-i-lil    of 
41 


I<\ll.\\\^      \\<)M)I  KS    Ol      nil-     WOKII) 


JKAVVI.KIIII.I       UN       I'J      IMl       HICK 


.-..MS      SMASH        T,n       •'---;-/  -V;:;r:,"^,n..r'M:.MKNr,       TH.     .,AVnU<     WAS     SUNK 

1;Y       nil.      IMl'ACT 


Ol       A     \l   SSI   1        V.  HRIl      HAl  1  1   M 


h,  |o||\      ;i|i,l      Whllll      li:l\r      I"      I"-      ll"!!!'       i:i 


lull   |,,iis    Mill!    \\:i^    -.hiii'j    ll.riiiiuli    Hi''   ■'^^'^ 

|„,v^.  s.  1.   M  i\..l   t..  1 \.  \    ;i    \'  I-.    t"i<'.  till       111111.1. 

I„,.„,.,,|    |,\  I   nil.  V   111.  M    ,  II.  nin-tinir..  it    i-    li.  li.  ^  • '\ 

._.,  II,  r.ilK     I  li:il     111.      Iil.ilillii.'tll    i|-:ili.'    "I     111'' 
r,itnr.     uill    I..I1..U    .iml.     .Inl''  i''  nt    ln"  -■      'i' 


III.  A   ..I    I  li.     I  II. .11 1-    |i.'".  !■ 

tin-    .T:.!!.  . 

\|t|,.„i-li     11     ci.iii.     ..I'     I.'."  l.'ii      lifi!"i:      fii' 

1,V      |„.        till-       .-..1111.  .-iHiii       lli.^       M..k.-       Illlhlll.ll.  .1 


>.  1  \  1.'.  .    I 


1    I. 


(■:iii;i.-|l  \      i~     II. '\\      111 

,ii,,,u/,ii,li,-,,liM    ..f   111.    1 1    111   Hi-   .In-..'        '■':.-,.'    ..If.  I-    a     ^.|■v    ....iiipl.t.      ■..■Int 1 

,,,,,  ,       III.     IHnl.l.  Ill        'I'lii-    lii:..-liiii.-    Iia-    l»  .11    in- 


\,  hi.  .1  l.\   Ml.  Willii.l  M.'k.  -.  111.   Maiiiiunm 

Oil,  ,  l,,r    ,.i    III,-    l|.^UI.-|l    .  ll'JIIl.  .   111.'- 

|J;,iiM ^  ail. I   l!a|.i.  r.    I, mill.  .1.     'I'll'    -'"1" 


I  i,,ii.       I    |...ii    iiriiiv   !•  .1  ■  I'jii    IM  il  "  a\  ■ 

^M  |..|,iir_   Ir.ilu  -11(1  I,.    l!HI  I. .11-  ai.    'II  "l" 

,.        Til.-    oaii.    I .1.1'     1^    • i|"'''"'l     I"       l>n"-''""l    II-   'l-""-l'  -i.'.nn.lii..    Hni 

k,  ■  1,    n.ir,     v.ilh    111.     ;i.l\aiii'.  s    .'I    Hi.     I" 

„„,,,,,     ,„„i,i,.r.    Kill     uilli    ,11. 111.-    ..t    111''       "I    li"^    I-''"'    '^   ""     l.i,il."iaiA    IvaM     .,| 

f,,,, ^,,..|ii     'II,     ,l,i;„-„lli,.    ,.f     .I.M.i,       111.     "I1..I   I..1..'.    t....l!i.  !■    ^wlll    111.-    i.nii.l".- 

.,1 ||„     Ini,  -   li.  i.l.^L.i.     f..ll'.»..l    !"'-"in'-       "I     "l"'l-     "!"•"     "I"'-!'     'I"      ""-'''     "'     ""■ 

in.nas Iv    r,„ii|,l.  N.       Iu'l'-l.    H     -    "-,1,-       .-lali.     1.  .Il-I  iil'iil.  ,1,      Tin     .T .•allla,.     1. 

,. I    n,    ;.„„.     .,11,111.1^    lliat     III.     l.-,.M..ii       inil'.l  n,...ii^ uM    ^ I' .1  1  nu-k.  ^^  H  li 

.,,iN      pi-a.-li.-alh      III.      .xli-.iii.-       a    I -uli..l..l   l"".:'.     al    .a.li   .ml.    i.i-..M.l"l 

III,      a      ,1.  la.liaM,       aril,  iilal.  .1      1.  li.  \  iiiL.' 
i„-   alla.-ll.  .1    ..r   .1.  Ia.-ll.(i 


(■ran.'     r.  |ir.  ^.11 

IniiiU  ,,l    Ml.  Il   il.  -1^11.     'I'll.     ,11. .1111. .11-  c'li 

,.,  iilnil.,!     u,  1'  III     iiii|M...  .    a    siipi-.  111.-    Ia\       'Jii-.l.  I-   "li"-li 

„|,.„i    1,11,1.,..    ti,.l!...    ai„l    Mil, liar    u...-kM       Mim-kl.^     li II,.      1 M.-l^    "I    H"-    '-laii.- 

„|nl..   iii..r...\.r.   III.    I I.ili'.i.^. -.111111-       .-aiiLi-     l>\     vmI  li.l  ■  au  1111:    a    |.iii 


>iiilal,l. 


Tin:   "WKickius"  \M)  nil  IK  ckwis 

t,n:,i UMil^    .11.      nir,,i|„„,,l,,l     uilh     ..m1,       , n..lin.,      |,in.       Tim,    ,  . .,,  |  .1,,,::    i.- 

I„wl,       |,,1      l,.in,l.lllll-     M.,,1.      nl     ll„       Im.hI     nl  h.Mh^      ol,l\       ...rMpl.^      Ilnlll      lIlH.       In     lour 

III,     ,1.111,     ,.11    I"   llir    lollni   1-   ll\     nir;lll-ol     llll^  llllhlllrs. 

n  h,  xiii.j  .jinlM.     Til.    I„,._.i.    1,  li..    I..  sui\,  I  (til.     1.1    llir    In-t    ciiiii.  ^    ImiiII     ii|i..ii    tins 

:,|„.,il     111.      |.in    III    III.     .11,1    ,.l    III.     r,  h.  \iir:        |,niM-i|,|.     u;i,    l..i-    lli.     (.i.:il     IihImii    1' ' 

.,,,1,,,    uliil,     111,     ,,  lliMll.j    .^IIU.  r    IN.  II    :il    -        ^mI:,    I!;iiIu,i\.   uI Hm     ^^'l^l'l    M ,  | ., ..  .1  I  •  .1 

i".     h,,.     I,,      ,ii,.\,      lil.lalU      ill". Ill      iK     I'Hi.  I.v     ..i.li;ivl.      IS    I'.',     I'Hi-    "li.ii    II,.     l".-i,s 

,,„,,„,  1,,,^    II    I.,   Ill,     li,  :i,ls|..,-k.      Tl,,i,    ll„>  1,1.     1.1, 1. .\., I.    .,11.1    ..hK     I"',     I'.ns     I'.i-    ..\l.' 

Iiv,,,|      ul„,  I   !,;,„■     ,.l      III.       ciiin,       I-      n..l  ^^ll,  11  111.    Ii...ji.-  ,iiv  ;,ll:i,li.  ,1  l..rl,.i\.niii.^. 

„„.i,,.,,|    |,v    i|„.    :„M,lM„i   nl    III.-   Im.-i.s.  Til.    uIi..I-I.ii-   ..I  III.   ,i;i.,.   iN.M  i>  i:tl,.t 

■n„     „rr.iii-in.  hi    ..  ili.iiilv    iss,,\     n.Ail.lf  n   null.-.   :ii„l    lOl,  ,  t    :!   in.li.  ^   u  il  li   I  li.     Iv.n 

,„„l      Mllllll.l.-       Inl-        ,,11111111-         l."lll.l        -I'^lll'         ''"^"--        I'M.'l'    In    iN    .llspill,' IimIu     llll- 

^.,^yy^  ,  II,  \\   l\  |M    ..I  II vv.iN  ^iiliji  ih  il  I.,  ml.  n  st- 

WImii    III,-    li...:i.  -  :nv   ,1.1a, Ii..!    Ill,  yean       iii.j   aii.l  s.  \ .  iv   I. -N   m    l.ii-laii,!   In  ,l.  i - 

|„       l,n,-,l     ,.,|l      ..I     111,-     "a\       l,\      III,-     •■l-ali.'  --Il.il'        1'^      a.Kalila.^,^.           Ks  |  „  I  I.  M.  .        lias 

Its,  II-  •.linns  ai.    |,i-..M,l..ri..i    this   piMiM.s,-  .-,.i,lirni.,l    \  •  iv  ,-n,ii|,l,  I,  1\    ll„    ,-,.,, I,  nl  „m,s 

— and  cairiM-   ,1,  |„.sil,,l    ,illi,rni,    : Ui.r  nllh,    l,ml,|.  is.  ami   ^.,l^^a^    ,  111,111.  .is  liaM- 

tl-iU'k    or     ,-|s,ul„n      until     i.  .inii.  .1.       Tli.'  n..l     l-i'l"!    I,,   .i|.l,r, -lal,     I  li,     la, I    llial    ll„ 

ivli.-vil.!.'  J.'iiil"s  aiv  caiii,,!!.)    1 1,.-   I„.::„  .  ai  I  i,-,ilal .  ,1     s\,|,i„    ,.ll,,s    a     Iiil^IiK      >alis- 

n,  su.-h  a   ua\   a.  In  1„-  ni,.\.,l  .asilv.  iilli.r  la,-l,.,v     ni.ansnl     -,,1111,1-     li.aw      i.nak- 

V.rticali.v    ..I-    li,.i./..iilallv.    s,,    as    I,,    la, -ill-  ,|nu  n  ,  ran,  s  |,„-  an\    ,-las.  ,.|    «,„  k.   uiIIi.miI 

t:it<-    till-    ins,  itinii    .11-     NMlli.lrau.il     ..I     Hi,-  <.\ ,  ishainm.^     im.Iiii.j     hiul-j,  -     an. I     ,.IIm  l' 


nil     icKOM.iiivi.    imiu    1K..M    rni     I'lvi  h    an-,    i-.i  in,,    ki  n  A(.i.n    ui'oN    A    ii.mi-okakv 

TKACK      r.V      IHl       WKICKIN,.     CKAM.S. 


._,j  K\I1,\V\^      WONDI  KS    Ol-     nil      WOULD 

.In, IranMl.  '--"I     ■"'l''"''^       nn,!,,,,,..     ,„..s,,„.M.    ol 

•n„.:,.-li.-Ml:,l,,l  un.-kin,  .i.HM.nl  :,  l,,l  II,.     N.ln.l.     .l.h.Mnn..      In,l,  ;,.!    ,  .1    , ,  „>..s 

,..    ,„.■!,    ...M,..,.    1^    ;.l.l.     I..    I'll    •-•:•    l"M>    -1    -  ",.,   .In    ,,.nt,nl,   I,.  .u,..t  I,,  ,    .,,, .   Ih-    l.,,A 

,,!,,„     ,,1     |.,    I,,  I  In     u..|Li,r^     nnl.  ■     1  K.  (l-"n    ,., >    Imoml^I,!     al-nj.    IIm      ..I.hI, 

„.,„1,,   ,,,   ||„    ,.,, :l.....    „ ;.-.  I..M>:  :"hI   ,l,|...nln,I.Hl   ;,.,    1,1 1 .  ,1.  ...mM  Im    ,,  |,.u, 

,,„;,,|,,,       u,ll,      W...,.~     .,|ri'-n„:,t.l^     T>  I-   .n-t,,l    u,.l,...,l    ,1,^1,.. lH„.    11,.     r,.„l,nl. 

,,|      til,        H,|.J..|1  \.J,II1,.      \\  III    I,      -■,,.■1,      •'      I'I'I'    II 

\|l|„,„..|,   ,1.-, I   ,  ->.„!,., IK    I..1    "1,<I>  V'iM.I.      I... iM.i,l..l     tl,H.,iJi     L.i.lni.- 

,„..    ,„„|...^.^.    II,.     .1,11 1    II"-     I"'" I""""-      ^""'      ""       '"'^■"       '""'^^      '"'""" 

,„,.l„n..;,,.     U ■ 11..-,,  I,  ,1:,, ..,,-. I    ni    lln,.u„    ,.nl    ,.1    ;,l,..„„„nl.    I  „ 

,,,„,,li,„,.       TIp^    ,...i,-IiI,iI.     .,    l,i,,,.K     1  »i..Imi,'-     -r:,!,,       ,i,;,l,l.-     H,.      '.,v     I"     '" 

,,,   ll„     ,,„lu.,v    ,„.„„,,  „    l.,i.l-^   l,.,v  r.|,l.-.'l    ■■"    '1,.     ,i,.l:>N    „|M.n    n.  u     ln„k^. 

,,,  i„  ni.iMJi.  uImi    ii,.>     ,.  :,u..  ,^.■..a  'nHi-  It  "ill  I"   -III  "III'    '-'i^"    ""  ■'"■ 

,„..K     ,,„l>,l     I..,     I,.,,„lli,,'^    l,..,vv     l..:,.U    HI  "li"l'-    'I"     ■•^^ii'l^iii-    '-i^i'i'"    '-    '"'.■     ""• 

Il„      ..,,„.h,„l,..u     >l,..|-     :in.l     ■    'iiN.        r..r  I'L^v-l     iil""i    ""il^    ""I'l^     ,l,^,l-.1,l     Ir-m 

,,„|;,,„.,,    ;,    ,1.1.. I    n,    ,.M,     ,,l    II,.     "I,..l^    I.I  tli.il     I'll    "lii'li    I'    "^'^    |iin„;,iil>    .l.M-i,.,!. 


l.i,,- 


nn     sioKis    AirncLiATH.    crani      ir.i.r    bv    M^ssKS     hansomis    am,    rahik^^    i  imu.  i..    ai 

Till  IK     ll'SWICll     WORKS     lOK     Till.     GRIAT      INDIAN     I'lNlNSUlA     RA1IWA^ 
Showin,;   how  Ihi-  tL-lievint;   bot;ie,  «n  he  .le,:,.h«)  and   >,lu,v^   .  1,- .r   ..1  the  roaJ  lu  alluw   ihe  cuie 

to   be   biou^hi    up  I'lU^er   lu   n      work. 


The  Langen  Suspension  Railway 

THK     CUKIOL^     c      l-.KHKAD     LINK      WHICH     RUNS     liETW  i.KN      IXHEKIKLD     AND 
1       UMKN-A      DISTANCK     OF     (,]       MILES 

l„  :l(N    «if    I'll    fc  11    (IdUn    til-    ll.cks    <'       |Mllr 


ins    siipiil.ilili .'.    slialii    W'lkliii;    in    accof.i- 
nice    uilli    tlir   spiril    iif   til'     :ii:i'. 


II-'.      (iMrhrail       iailwa\^      ciiiii 

n„,n       to       N,u       Vulk        ail  li  iaiis   h,  l',u,  l,a\ .     |.as.,  ,  .  1„  .•ai.s.     ,  I,  ,t  1 1 

Cliir  il;(>    iia\  '■     Ix  Til     111!'     'ill' 

(if      riiliciilr      ami      jukr      sim 

til,.       Iirsi      rani'-      into       .M^-  No  oin    v,  ill  ik  ii>    I  luit    1 1  ■  .111   t  lie  :'      li'tic 

I,,,,.,..        i?Mt      tli'A      liaM-      sm-  iMiiiit    of   \i,w    tk      OS, ill,  a. 1     iailua>     is    ah 

„  viv,,l   succssfullv  til.-  .pup-  <'f  r\.so|-,   ;     It    ,lo,s    11  .'     iin|  .i"\  r   1 1„-   b.  aul  y 

th,-  luiniorist.   Ike   lani  ,sti,-   ilclin.ath'hs  ,,f  of    an    U'J^     s(,v,t     In     an>     mans.       But 

Ik'     .•art.,, Mils-     an!    tk'     iv.Titninations    ..f  tliat   is  not   tl.,-  is      ■.     Tk.    pnlili.'  .1.  inan'ls 

tk,-     i^niwkr,     M.a    ain.ii     as     tk.y     .,fk  r     a  kisl     in,  alls     .,f     t  ,ax  .IIuil'     fioin     point     t,. 

siuMvssful  solulio.    of  tkc  mti-ainnral  trans-  |,.,ip.t    in   a    l.n-v   .■,nlr,-.    an.l    m    Am.  ri.an 

p.,rtati..n  .nusti.m.    Tii.-  .lavs  ului.  <-in,krs  .iti.  s  pnf,  rr,,l  ni.iv.ni'  nt  ..v.r  an  ,  k  w.t,.l 

an.l  .lirt  .ks.',n,k,i  np.m  liors,  s.  an.l  ulun  track    n.   I.r.ia.l   ,kiyli-kl   to  transportation 


3.'6  UMI.WV^      \\()\I)IKS    (H       nil       WdKI.I) 


tlii'iiii-li  .1  till..    Ill  .1.11  kii.  --.     M \  ■  I-.  Ill 

I  L,     l|ni''   11"    "^  '  I  I"    I'l    ~^  ~l'  III    >^   i^   ImiiiimIiI 

iiilo    111  iii'j.    -iililiir; II    r:iil".iv     liiuliliiiL' 

«;i>  III  It-.  inf:ilir\.  Mini  tin  |ii|lilli-.  m  tin 
uisiloni  I'f  il>  •_'•  II'  Lilii'ii  |i|.  Ii  I  ii  il  111. 
|ini\  III  I..  I  111    I'll  'I'l'  mil  ii  :il 

'11, .it  I  li.  \ii|.  1  |.  Ill  I.V.I  111  ;lil  •-V  -I.  Ill 
iMissi  SSI  s  iii.niv  ill  ..iiU  .ml  iiL'i  s  1111  I'll!  "ill 
(llllV.  Slllisi  i|l|.  Ill        klliiuli  ili^i         .V'.U.il 

siij.,  1 1.. I  -\  -I.  Ill-  I'l  I'V  .  I  III  :iil  I  i.ili'-l'i'ila 
t  h.ii.    I. ill    1  \ .  n    I  III  ■'     li:i\ '     iii'l    1  ii|i'\ '  'I     111 

l\t'll-l\i       \11H||.   .         'I'll'       III.'nI      IIII|.I'I  t.iiil      "f 
III,-.        1^      111.       l.lllL'lll      -\^lilll.     \\lllill      VM'lk-. 

U| Ill'       lii"li"-i:iil      |'llliri|'l    .     "111.      Ill' 

(■;uri:ii;r   su-|.,  mli  .1    I'.  I.im,    in--li:"l    "I    mn- 

niiiL:  ;il'i'\'.  Ili'    tiink 

Till     l.:iiiL'i  n   s\  s|,  111   1-   ,1   ( ,.  rni.iii   ni\  ■  n 

til. II.    .111. I    j-    .  \i  iHi'lilii  il    III. -I    I'i'l.  iilK    in 

II,.      sti.  till     i.f     liih.     Ill  :irK      >', 

Siimc  null  ■-    in    I'li^lli.    ri.nnirliii'j    IIh 

...  \Mi       in.iiiiil;irl  III  iiiLj       linv  n--     i.l 

I  faturi'S. 

I'.ll..  il.  I.l  anil  It.iini'  n.  Imni 
till-  r:iihMi\  I'l'lnl  I'l  \  1.  vv  II  '-■  :i  ili-linri 
ni'\ill\  I'l'^si -.-in._  ni.inx  im.' nn 'ii--  1.  at  ni.  s. 
'I'Im  |ii  I  man.  Ill  «a\  ri'ini'll-'^  a  s\sliiii 
1,1  l.illii  1  il  i^iiili  r^.  I'll.  \ '  1 1  i.al  ami  Ivmi 
Imi-il  iiiliii.il.  \\l.i.|i  .11'  .1--M  ml'l' il  111  ^iirh 
a  w  a\  a^  tu  i.lfi  i  m  --i  rlinn  an  I  li'i  ni. 
'I'lii  u,  Il  1,1  III.  I  1^  i,,n-.tiliili  il  l.v  11" 
main  i;ilili  1^.  \v  lull  tin  lali  lal  uinli  is  Im  in 
till  ii{'|.i  1  ami  li'XM  r  llaiiL"  -  i 'f  Hi'  I.  'I'l'' 
i.illi  r  |,riA  111.  I  III  I.  .|Ui--il.  ^Iilfii.  ^^  111 
til'  vtiuiiiiii  .  vv  l,il.  l;V'  at.  r  SI  r'.iilv  i> 
(ilit.iim  il  li\  111'  inlK'ilm'll.'ii  i'l  illa^^i'lial 
liracin;^  In  I  w,  .  n  1 1.,  n  nl  lal  .mil  l.i'llnin 
iiiti  lal    -ml,  1-. 

'I'l,,        hark.       |,l.i|,'  ll\        si,   r,,||,  ,|.      iM,n>i-ls 

(if  a  siiim|i  iii\  ,  rl.  .1  'I'  I. Ill  alniiL!  "  liiili  1  nil 
til.  »  111  1  K  I'l  Ih.  lull  k-.  Ill, 111  uliH  II  111. 
cai  1  i.iLii  s  ill  I  1  ml.  Tills  iii\  ,  1 1,  il  'I'  I  lark 
i>  lai'l  ii|,i.n  I  li'  I  I"  aliis  l"l  liiiiii:  I  In 
liiwi  I-  |,all  1,1  tin  sliiirliiii.  sii  .is  111  iilf.  r 
f],  .11-    inii\  1  111'  nl    li'l    I  in     \v  In  i  1-. 

Tin  jii  imam  nl  \va\  !>  siij,|,i.rli  il  l,\ 
in.i-sivi  liaiii's  s|ii  in:;iliL.'  Iii'in  lln  ■jrnnm!. 
tin  sli.i|ii  1,1  \vliirli  \aiiis  .am  ,1  ,liiiL:  I"  lln 
silnaliiili  111  lln-  i.iil«a\.  'I'liiis.  wlnli  tin- 
iim       111  s     I  liii,ii:..li      t  In       jiiililir     st  nils     all 


iiiviil,,!  I  I,  nil  I'l  ai|,|,iiil  |s  i'iii|ilttyc<|, 
sii  as  til  liavi  a  cli  ill'  liiailuiiv  fi>  tlt<-  full 
ui.llli  uf   till    tliuriiiiu'lif.iri  .      Mil  till-  oIIht 

li.iinl.  w  In  I,  I  In  i.iilvv.n  I-  Imill  ■•%  i  i  lln- 
Willi"  I  ItiM  .  ■  \  (rami  sii|ii  isi  iji -.  tin- 
iii\.ii.,|    I      iMtt  in  IIh-  liiylmiiv  s.  IIh-  Ii  l"« 

111    II,.     Ii.ii  'i'  ajin;    fii.m    .  ill,    I     liaiik. 

Ml   lli.il    tin  Is   |il:iri  il   i  '  iiliall\    al"'M 

I  In     "  .ill  lAv  a\  . 

I'll.     -I'.iii    I'.  I  vv aril    sii|i|iurt    \ari(  s 

.",  1  i.r.lm^    In  1 1,1    ali::iinii  iil    i>\  tlir   liiir  mill 

lln      |..i  .illl\     Il r|,    vvlii,  h    il     passes,    lilit 

lln  a\'  i.ir.  is  tiniii  lis;  I.  •  I  111  lt"^l  f'<  t. 
Tin  sli.iiji.  -I  1  iiiM  s  .11,  al'.'iil  .•'.(Mt  r.-it 
I  ail  Ills        \l  nil,  r\  .lis  1,1  'Hill  ti  1  I  I  iLji.l  ilulllilr 

A   llaiin  s    ai,      inlluilm  i  il     i'l'  r    I"    •A\r 

1  In  I',  ij'isil,  Innrllililimil  siillilll  V  .iinl 
sl.il.ihlN  111  III.  I. .a. I,  lln  mil  inn  .li.ili 
sii|.|,iii  I ,  i .,  im.'  |iii,\  il  ,|  vv  itli  liall  .mil- 
siirkil  |ii|lils.  si,  111. it  lliiv  IllaN  lir  fl'i  (• 
111    iin,\,     1,1    ill,  ,  t    llir    1  \|i.iii-iiin    .mil    ciiii- 

Ir.irl lln     llark    jiriiilllr.  il     li\     clil  Milt  ic 

lliirliialii'iis.  Tin       mail      i-      I'UllI       ii|ii'M 

.iiil|,|,  ami  sill'staiil  i.il  Inns,  tin  wiImJiI  ,if 
111!  Iiaik.  mrlmliiiL'  -ii|'|'"its.  MMrau'iiij: 
alii'iil    ■J.IMMI    |,i,iimls    |,,  r    Inn  al    \.iiil. 

Til,  cars  an  lull!.',  naiiim  \  ,  lilrl,  s. 
lia\iiii;  la|ii  iril  iinls.  Tin  \  ;in'  ;'.T '.  ti  i  t 
in  I'  iirtli  li\  I'l ;  f'  1  I  \\  nil  ami 
.si  f,  1  t  111  In  I- 111.  Karli  \i  liirli  Tlu-  Cars. 
lias  SI  .iliHi;  iMparitv  fill-  liflv 
I'.assi  n:;i  Is.  ami  is  pruvnliil  willi  tui< 
ill", Is  i,|„iinij  nmaiillv  in  tin  snl.s.  ami 
iliii'is  .it  I  aril  I  ml  In  niiminr  iml.  i  i  ^rli 
rar    \v .  ir  lis    1  -    Il  '11-    ii'iii|'li  t' 

Tin  rania.j.'  Is  siisp,  n. I' ,1  1  ii  ■  1  \  Innil 
tun  tnirks  sjanil  a'liinl  'JT  I,  .  I  .ijiait. 
I'arli  Irnrk  i-  i  i|ili|'|i' il  vvilli  U\ii  wl.i'ls 
lia\  imj  ilmilil,  llaiiu'  s.  ami  imnmli  il  in 
t.llnli  111.  t  In  n  li\  1  li-ai^lli:;  "  ll  11  a  siiiMJ,. 
rail.  I'..iili  Innk  i-  lilli  il  willi  a  :,i;  liiil'si- 
|,ii\M  r  1  1,  rl  I  !'■  im  ll  I  '1'.  ami  lln  iiirr.  nl  is 
.|l.i\v  n  Irnlll  '  111  I'  1  ll  rail  r.ll  l  ii  il  nil  I  lir 
1,1, 111, III  .it  ;li'  lal.  lal  -ilili  r.  Iliioll'jli  a 
sli|i   -|i.,.  .      'I'll.     |„,\>,i-   |,    tiaiisiiiill.il    fri'iii 

tin      I.il      lliiiiiluli     i;i.ilimj     In     lln      llark 

ulnils. 

I''.\ii\     1,1' raiil  inn    is    aili'jitiil    ll)    1  iisiirr 


nil    I wci  \   SI  SIM  \si()\   i<\ii.\\\^ 
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il.  t\.      ;ui. 


.1.  I  III <\ 


I  llnlii  <^  >l 


I.I.  .         llMll.       I 


!•    iiii~-'  ii:. 


I  -..  Iiim  I  \  I  I ,  rilllMiil    |ii  I 


tir 
Ir. 


I     ImmiIiI   .1    \v  In  i  I  Ml    .i\|.     I.I.  .ik.    I.,  rails.        ci  l\. 
1 1 .1.  I,     1 1  .Mil.  ••     ;ii.      1.11  1 1.  .1     1 1  ..111. I     I  III         I  III  > 


til.     vIIl^IiI    iiM'liii.'itiiiti    .'iit\     III. 

.illvl  .IV       II n.'ll      t  I.'       I  ''ir>  .  I 


,1 


k     'J  1 1. 1.   I      III     III'      |. 


I k         I'l.K        III.'  .        III. I.  '  .1.   Il I111.1I1..11.  .  \.  h    .il     III 


THK     St'.->l'I.Nl.l.ii     kAlI.VVAV     OVl.R     A     I'UUI.IC     HIGHWAY. 
Shuwuij;   Ihe  inveilfU   U-alupeii   aiipporls   for  the  two  IrJcks. 


ijf  i.hK    iil.i.ul   .1  lliir.l  ol   :in  hull  is  alliiNM  il.  Iii-li.  s|    s|„ii|-,    ii|ii.ii    Hi.     s|i,ii|i.  s|    (•iir\('<, 

.,11,1  in  III.    .  \.  Ill   1.1  a   -.  ri..ii-  l.iiliir.    I.,  tin-  is-..\,i\    sli.^lil   as  In  Im    |.r:ii-lirall>    iiiip.  r- 

rminiii'^   \\li..U.   Ih.    lai    is   |ir.  \iiil..l   h..iii  r.  plilil.. 
killin-     li\     III.      Iiii.-k     Irani. s.        Mi.r..i\.i-.  Tli.     stall. .lis   an     i.l   s|..  lial   r..iis|  nirt  imi, 

ill    1 'J.   i.si  ilia  1 11.11   1.1    III.-  iMV   ls   liiiill.  .1  I.,  iliii    I.I   til.     .  1.  \ali  il    t\  |..  .   uilli   an   airlinl 

s,\,i.|\.     Ili.i-i      II.  1111^     tv^.i     |.r.i|..'l s    1.11  i.„,f.     'rii,     |ilal|..ilii   is   |.l:i.'.  .1  alii.ill    •_'((  I.  .  t 

III,     I,, U.I-   |,ail    ..I    III.-   Iiiii-k    Ir.-iiiKs   1.1   |,r.  .  al.i.vi-    tli.-    i;r..iiiiil.    s.,    as    1..    l.aM     aiii|ili- 

Mill    tills  ni..\.iii.nl.     C  ..lis.  .|!i.  nll\ .   ti-a\.  I.  Ii.aiiriniiii   lor  \rliii-iilar  tiallir  in  tin    str.it 

,\,n     .il     lii^li     s|,...|s     I. .1111, 1     III,      s|iai-|..si  li.l.iw.      'I'll.     |.latl. Hills    an     a|.|.ri.arliril    l>\- 

(■iirv.s.   Is  n  inaikal.K    s(,.i,|\    an.l   In.    In. in  i-..\.i-..l   staii-\\a\s  siinilai-  t..  tlins.-  ailii|itril 

s\miil:iiil^      nil. \  .111.  111.  In     r..iin.lin..'     tin  m   I  li,    las.    ul    I  li.    .\iiii  liraii  ii\ .  ili.  a.l    rail- 

(.|li-\is    III.     lais   assiiin.-    a    s|in|,ti\     iiirlnnil  \(a\s.     an.l     111.      .1.  xal.il     s.cli.iiis     i.l     lli.- 

|ii.sili.iii,     similar    In    llial     i.l    tin     i>nlinai\  l.iiiiiluli    ami    i.ni\  iiicial    rail"a\s.       Within 

li.iiii     niiil.  r    hk.-    i-i'iiihliiMis.    hnl    ihnrlly  tin-     slatioii.     ami     .\t.n.linL'     I  liniiiulmnt 

il    .  111.  I  .  a   l.-iiii;.  111.   or   sr.'tioii   ol   s|iaii:hl  its     iiitin-     l.ni;tli     an.l     wi.ltii     li.  lou     tli.- 

1,-1, k.    111.    lai-   r.A.its  to  111.-   x.-rtical   posi  i-aniai:.  s.    js   st  i-,  Irlinl    liia\>    win     iiiltniL; 


>^,s  KAII.WV^      WONDI.US    Ol      'llll-     WORLD 

I,, I     |1„      |,,,,l.rliMn    Loll,    ,,f    ,,:,.s,  i.-.l-    ..n.l  \l     tl,.      /,  „  ■!,  ,,.ir;,l    (..-inl.!.^    I.in.inn.    ..I 

t|„„,     I,,    III,     lli.TM,,.^!,!.,,,  .    I.,  .h;illi.  Ill'     i.iil";i\     iIh     .mis   :iiv    li;in-r.  nr.l    In. in 

>,,„,::     1     111-      .Ml.    a.,      -iisii.  1I.I..I.    II  III.'    .■!..     In,.'    I..    III.     .41..  I       I  li.  iv    ;in     I " .- 

,,,i„|,l       |„       IliM.iJ.I       II,;. I       ;i      .-..iisi.!,  ii.l.l.  Iiii.k.       in. \  .  I  ;iii.  I  -ilii|  .1.    111:1111..  r.        A 


;in        K'AIIAVAV      AI-.OVI        llll.      Wl  I'l  1    H      K'lVI    K      \X      I   l.HI- K I  l.l.l> 

Sliowin^  Ihf  A-sh..iH'd  .ii;.p.,i  1:^.. 

,,„.|,ii,.,    in. ill, ,11     u...i|,i    I.,     -.1     up    l.\     |.:i-  MMl.h    iv    ,.i.,\.,l.    .-111.!    111.'    .-.■ir.    Iv\     ni.:iiw 

-,,.,1-.  ■.    .  lit,  nil-     nil. I    1,;i\ii,l:    lii.     \.lii.l...  .  .1    n   v|,;,,  |  .1  \    .|.  m,  ii.  II;  .;   I  ..il.  -  li.  I.  >  "li    L  >   M 

|„il      II,,,     ,,     ,,v,  i.-,.i,,,       111     ;.n     III-. 11 -  -.. ItM.k  I"  ii.;illi  111'    iii;ini  liii.  .  ^u  in;:s 

,,,;, 1,11,1-         li,  i,.;,lli     111,      .Ml-    ;i     -.11.-    .'I  I'.'iin.'    .1    I. "'I'.    :iii'l    1^    l.n.ii-lil    .m    I..    Hi'' 

,|,,:,,^.  ;ii,    i,„„i,il--l.   .,11  I    II,,..    l..;,i-  ii|...ii  -. lliM.k   ..    .  I'   ;.    -Ii;iii.!\    ;im-.  n.liii-   i;iil 

I, „, ^11,1,1,1,;, I       «,„„|,.i       I.,  .,111..       .  \l,  ii.liii-j  ,111.1    ;.    Iillin,^    .'Ml.  h.      -nnis    111.     .1.  i;.\.    ;it 

I ,;^|,    III,     .t;,li,,i,    ..n.l    !,.i,.:,ll,    tl,.     .1.1..  111.     I.riiniiii-    n.  in.-.. I    t.>    ;i    inniii 1. 

,,|     tl,,     r.n..       {  ,,ii...|ii.  nils  .    uli,  11    u.  i-lit.  til.    .\.t.  Ill    i..  ini:    .nl.  r.  .lui.-k.  1-.     iii.l   .  ;i.i.  f 

I,,,.,,,,,,     nn|i,,...l     ii| 111.      |,l;ill'.iiii    -i.|.-  tiniii    "..nLI    \"     tin    'm-     » '  i'     I  .;i.'l-inL;    .ml 

,,l     III,     i;,i.    111.  111,;. In. 11    .  .r    r.i.  kiiiL;    >.i    Hi'  'iH'l    ■-! 'H'-    ^I'l.'l'l' 'I- 

\,|ii,k    1.  ,,l,\  i;,l,  ,1   l.\    II,,     .|,iinL:.  pr.  ..iiil;  Kkil..  ,1  ;.t,      |.r,  ..nit  1..11.    i<\r    ,,l,..r\..l     t.> 

a:;., in. I    llll.   u I.!,    I..;iiii.  ,  n.iir.   .;il' t  \   m  1 1  ;i .  ■  lliiiL'.      A  1 .1.  ..-k  .\  .1  <  ni 


Till-:  L\N(;i:\  srsri-NsioN  railway 
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woikiip^    i>n    llir    aiildiii.ilii-    1 1  ,ick   iik  I  1h  d  itimumity     from     ikckI.  iil.     (.uiiin     |,,    il„- 

is    iricoipoi.ilcd.    wliii-tiii    th.     siuiKiK    ;irc  lialiorat-'    N.fcty    hk  aMins   adopted.      The 

o|»  rated    l.\     lie     iiioMiiL'   ears   tin  iii-rl\  (  s.  electrical    driving    e<|iii|>m<  nt     is    in    diiph- 

Tliis     arriin-iiiiiiit     .iiaMcs     tli,      dislai'.ee  cate.    so   tliat    a   coinphte    hreakdoun    .iiid 

iMtw.iM  t«o  sue<Hcdiii','  ears   I,,  l„    \aii.d.  total  siisp.nsion  of  the  trallio  is  n  mote, 
aeeonliii-    to   llie   eNit;(  nei.s  of   tlir    trallie.  \'v\.   despite   tlie   success    of    llie   I,anf;en 

«itli   v(r\    lillle  dilliciilty.      If  d.  sired,    llie  Uailway   in   tins   iiistan.'e,    it    lias   u<A    lie.  n 

(listaiiee      lietw.eii      the      vehieh  s     can      he  adopted   els,  u  h,  re.      Sliorll\    after  ils  ei, in 

rcdiierd  to  two  iiiiiiiit.s.  lepivs,  iiliiin  thirty  pirlioii  the  under-roiiiiil  liil.e    radway  came 

trains   p,  r  hour.      The  cars  thdiisdvis  are  iiilo    \oon,.,    and    as    aiiv    o^erluad    s>st,iii 

titled    uith    a    WestiiiMhoiise    air    hrake.    a  is  certain  to  intail  a  eertani  disliamviiK  nt 

hand    liiake.    and     an    electrical    hraki  ,    so  ol   the  streets  as  well  as  hein^'  attwided  liy 

that    ample   facilities   are   eanitd    hir   stop-  iniiiieroiis    other   iiieoin  eiiieiiei  s.    this   loiin 

pinj;    the    train.        Should     the    .  ni,  iiii  iiey  of    t  ransportat  K.n    has    j;i\(n   way    to    snh- 

arisc  .    thest    can    he    siipplriiic  nt.  d    h>     re-  t<  rrali.  an     methods.        Kvm     in    <;irm:.iiv 
Versiiijr  the  in..lors.  Hi.'     svl.ni     h.is     not     iiii.h  r-oiie     fnrlh.r 

Hcfor,-    this    railuav    «as    hnilt    li.tueiii      .1.  v.  l.ipmeiit .   recent    o\  i  rh.  ad    liii.  s    h.'iiir 
liarimn     and     Klh,  rf.  Id.     an     .  \p.  rim.  nl  al      <Mrri..l    out     in    .■iccoiilanc.     with  orthodox 

lin.-   was  laid  down   at    D.nt/.  to      d.  s|ons. 
The  (hmoiislr.it.    Ihe   f.  atur.s   of   lli<  Hnl     th.iv    is    on.     otli.  r    int.  list'.. i;    c\- 

s\s|,iii.    and    its    possiliiliti,  s.    as      pn  ssion  of   111.     I.aiit;.  n   suspension   i.lea   in 


Maximum 
Speed. 


\\(11    as    einphas'sin;.'  the   saht>  Up    land  of  ds  o,  n.  sis.     This  is 

<.r   the    principle.       (Inth      lestinn-   lin.    lli.'  th.'  I...seliu  it/ ni.iiintani  railuav  .      "'^        . 

cars  wtrc  driven  at    a    speed   as   jiiLtli    as    tT  It     is    ii.,t     an     exact     replica    ol      Kail»ay. 

miles  per  hour   round    the    ciirv.s    of    ;)(«)  lli,     IJai  nun  Kiln  rh  Id    line,    Im - 

f.  ,  t    radius.     Winn    the    l{arin(  ii-KHx  rf.  Id  cans,     it    i,   a    eomliiiiation    of    the   Lantrcli 

railwav     was     coinpleli.l.     the     ant  lioriti.  s  and    i-.iiint.  rhalaiieed   ropi'  sv  st,  nis.       Still, 

r.  strict. d   th.-  maxiinniii   sp.id   I  o  •_'.-)  mil.  s  it     d.  nioiist  rat.s    111.     applualiiht>     of    the 

p.  r  hour,  inehidin;.'  stops,  lint  siihs,,|uently  id.a    to    mountain    railuavs.    espiciall>     lor 

this  limit  was  !:iis,<l,  sti  that  now  the  a\i  r-  short    distanc.s. 

ajTc    rimmiiu'    spe.  .!    is   alioiit    'J'J    mil.  s    p.  r  This    Imu'   runs   from   l.oschwit/.   a   small 

hour,    with    a    maximum    of    :il     niil.s    per  \  illai:.-    on    th.'    hanks    of    the    Klhe.    soine 

hour.    Til  the  tests,  however,  it  was  demon  .">  mil.s  from  Dr.  s.l.ii.  to  tin-  top  of  Ho.'h- 

straled  that  v.rv  hijih  spei  ds  w.  r.'  ])ossil)l..  witz  llii.;lits.   w  h.  iw.    a   maynilie.iil    pano- 

aiid  that   eiirv.s  of  1. •_'()()  t.  I  t    radius  eoiilil  ramie    \i.w    (.f    th.-    n.  it;hl)onriii;r    .itv     is 

lie   ncyotiatid   sahlv   it   iU   miles  an    hour,  ohtainahli.      It    is   o.ily   S-.'O   f  et  t   fmrn   ml 

Ki^lhtei  n  stations  are  disposed  aloiii;  th.  to  mil.  wliil.    the  maximum  }.'iadi    is  1   in  :!. 

railway,  aril  the  trip  of  h^   mil.s  I.,  twe.  II  Th.      ov.rluad     traik     is       arri.d     upon 

Hainieii     and     Klherh  Id     oecupiis     ahoiit  t  liirt>   tlin  ,■    supports,    ranyinj.'    np    to     I'.t 

twentydive    minutes.        The     railway     was  f.  .  I     in     li.i^ht.     upon     which     is    lai.l     Ihe 

op.iieil  to  trallie  on  March   Isl.  I'.HIl.     Th.  tra.'k    oird.  r    an.l     rail    for    th.     wli.els    of 

cost       of      coiislru.ti.iu      a\.raM.d       ahout  tie     two   ov.rh.a.l    tiiiiks    fr,.ni    wliudi    th.- 

t;.-,:{.(>(H»    per    mil.',     in.hidiii;,'    hiiiiiilatmiis.  ear    is    susp,  luhd.        The    two    ears.     .  acli 

tra.-k.    stations    and    rolliiii,'    sto.k.       l-'i..ni  hol.liui,'     lifts      pass,  nu,  is.      and     w,ii,diinf: 

th,-    piihli,'    point    of    view    this    novil    rail  l:;    Ions,    dith  r    from    tlios,-    dupl.iy.d    on 

wav  has  proved  hi^dily  popular,  the  trallie  Hi.-  olh.r   j.an-.n    liailuay,   h. mt.',    in   fa.d, 

at   times  hein;,'  ver\    li.,i\y.  an,l  its  .,prr:  -  ni.Mv   aft.  r  th.-   patt.rn   of   tlios,    o.n,  rally 

tion  has  Ih.ii  att.n.l.d   with  a  c,,nspieii,.iis  us.d   ,in   mountain    lailuavs, 
42 


33..  HAII.WA^     NV()M)I:KS    OI-    TUl-     WOKl.l) 

Tl„      .hiM,..      ^x^l.-n     :,U..     .>     ,l,il.i.nl.  Tln^  ;irplM.'l'"n   -I    tlH'    l.^n,-.n    sv^l.,,,. 

|.v„|,  r.H    ,^:ill,..l„.l   I..tli.    .n.l  ,.|   .M,.,\.l  uliiH,    u,,.    o|,.  n..l    loth,      |.nM,r    in     Mi.^  . 

1,,,,,    ,..,1,1,       |.     n„.|„.    n,    .h, I.I.     uliirl,  I'.M.I.    |.i..,n|.l-l    ILn     T.  l.liii.iim    U<  >U ->■■<■ 

|,^,r.,.    n.un.l    .1     l:n--    .ll :'>     H.      ii|r"-  H"      "  ",il    .al.l.      ":iv     ii|'    Hi,      W,  1 1.  Hh  .11. . 

^,   I,        l,v        lu,,      ,M)      linlM     |,M»,   I-  n^     .1.   -CIlU.,!     Ill     11     |.|V\1..I1.    .Il.ll.l. 

„„       ,;,,      ;,M,  li,l>     III.  iiKill.r    ..I     l:irl.    ll     ^^.l■>    r.  >1 "  .umI  ,|. 


-lal ill 

III..I..1-.       T 
,.ll„  V    li.  -.-. 


ami       i.]..  l:i 
tl,,,,,      n...l 
.■,,l|,..l:it.  .1 
'I'll,      (•..|M|.i' 
t  III'.  .       IIIIIIU 


111^.     a^ 

iiiN.      K!aliul-:!l.      -:i!.  I\     'l-  \  "■'  ^ 

iiij     at  raiii:i  1 t  ■-      ^iiinl.ii      In 

ii|  oil    a.  I  lal    ralili  \v:i\  ■-    an      111 
,,  .,  ,.,||,     III,    ^al.  I\    ..I    ll:i\.   Ill  I-. 
I,      |i, III  III  \     |..    .ar.  ..1!i|i1i-Ih  iI     hi 
,  >.    anil    I  ll.     I. Ill"  .1^     1^   ra|ialil. 

,,|     liaiiillinu      \r,.r,-,n     pa--.  I1-.  1-    .  .nil     ua\ 

|ii  I     il,i\  . 


I,  \,  |.,|,|iii  111  I'l  till-  '\  I" 
ailu  a\  \\  lii.li  liii.v  I-  III  III::  l.il^ 
\|,  n-is,  1\  .  ll  ^^.1-  l'\  11" 
IiIIkiiII  ,  \,iliili..ii.  -.  .  llri  lliat 
liil,  1,  II,.,  1„  Um  .  II  III.  Ivv.i  !.  :i 
ilili-atii.n  ..I  a  ll.  \il.l.  -mI'I.  I'"'  Hi'  li."!-- 
,,-|,a.l  III  :i  nui.l  i.hI-  •i''  a.hiHal.il  li\ 
l.aii'j.  II.    II:.     in\.  lit. 'I'. 
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Famous  Expresses-I 

SOMK     KNGLISH      AND     AMI.KICAN     •    TLYF.RS'     COMPARKD 


lltOiail.V      . ll,.r   |.;.H    nf  rxpn.s    hut    :.     littl,-    rlos,-,.    i„v..tiu„lum 

P  ,l,.■^^,.-MisllH■.^.. ,   np   n,  nvals  tl.r  slnk,n._.  .-liamH.  r  ot  1 1.-  h,tt,  ,  ^ 

^^;rr-, 1     m.,m1    -m     pr...    .1    as    n.    l.nat  In  ohIm-  Io  s.  ,•„,•,■  a   fair  conipanM.n.   it 

r>^"'      Urilai,,         lol.nnU      ,„.    ..Hmt  is  n.r.  ssar>    to  tak.'  mio  coms,.!.  .at  ,nn  1 1,.- 

i"-'!/;/'     ..ountrx  ca„  par  ulr  su.l,  a  lunu  natun-  ..f  the  n.a.l   trav.rM.l.   tl.r   niatu. 

IV-VC'/-'     h.tol   llvMsHMnunu-  M.  n-ular  siz.'    aiul     p..vv.r    uf    tlu'    l„.-,mol,v,s    ,>u- 

,T„|;"T:;vut     ,„■    slu.u    m„.1,    last    ■.A^..\^^V^  pl">.'l,    tlw    lluotuat.ons    n.    loa.l,    a,,,!    tin- 

,;„„.     n,     p.      -.tu,n     t„     niU.a,,-     as    tlu-  a.lv.rs,.    far,„r    ..f    jmatu-ns.     '1  !..■    An,,  n- 

;5nl,.l,  iMHs.      Il,,van.lth,r.    o,u-part,..n-  can    train    ,s    l,a„lnl    l,y    a    very    pou- Hnl 

,  ,,  f,,,,  ,„„  „ain  con,p.ls  att.  ntion  .n  pnn>t  .■.,,n„-  .,f  tlu    Atlantic  tvp.  ,  the    oa.l  .  ...s 

.,1     pa,-,"l.utMulia.r  .xcptions.  ,u.t    the  not    vary    v.  ry   c.ms,.l.  ral.ly.    an.i    the   hnc- 

n.i.     as  Ml  Hntish  pract.c.     Cms.  .p- ntly.  runs  thronyh   virtually   op...   cnnntry   f....n 

,A.n    .M,    tiu-    ^^h..l..    tins    ...ninfy    stands  cn.l     t..     .  .ul.      0,i     th.-     oth.r     han.i.     t  he 

sup,-..,i.     i..   poi.it   of  sp....d.  K.i^hsh    tram     is    haul.,!     hv    a    r.lativ.ly 

]„     a     p..  vi.ius    chapt.r    1    have    .irawi  ht-'ht.  small    n.aehin,-.  th.-    l.ia.l  van.s  ve.-y 

„ttent..M,  to  the  re.na.k  Lie  n.im.nt:  ..f  consi.l.Tal.ly.  an.l.  ..uin-  t..  !he  N.ath 
the  Uh.nti.'  Utv  llv.r,  Ahieh  is  tn.i.-.l  L.  Kast.rn  Haihv.y  servin-  a  .l.ns,  ly  p..p,.- 
r,  ,1  .,Vf  the  .-..-.'.  nnl.s  lutw.en  Phila.Ulplna  lated  t.rrit.-ry.  hh.Tally  pr..via..l  u'tli  niil- 
((  am.l.  n)  an.l  Atlantic  Ctv  m  :.<•  .nmnt.  s.  Nvay  faeiliti.s.  nnnun-us  pnation,  s,  rv.-  t„ 
It  IS  th,-  last.st  trail.  iVr  this  .listan.'e  iii  hiii.h  r  tin-  .ipport  mnti.  s  ol  inakin-  pa.v. 
th.-  ^^.u■l,l.  hut  its  p,rf..n.iane.-  ,n  tiav.l-  Tr-Mii  the  o,:,.l.-  p.iint  of  vi.  u  th,  KilJi^I. 
h,,^-  sp.....l  is  e.,iiall.-.l.  if  not  .  N.-<  e,l,-.l.  hy  lailuav  has  tlu-  ailvanta,.-.  -i„<-,-  tlun  is 
,1  |!i-iti-h  train.  This  is  ilu- 
N,  u.-asth-     t.)     Sli.lli.l.l     .\ 


,r.  S-,    ..f    tlu-   N.pvlh    r.a-li  \w 


liailway.  .i\.r  the  ^Ir.  leli   .'I 

Vt-l-J.->     mil'  -     1"  I  -  -  '11     l>ai' 

hiiLiton    ami    V.'ik.    uln.li     it 

Is     liiiu.l     I"     eo\.i-     111      t:t 

liiimil.s.         At       lii-t      -Ian.-,- 

Ilur.-    -e.nis    1..    Ii.-    n"    .-"in- 

jiaiisiin      III  I  \M  en      I  lie      t  "o 

;.elu.-\ellleMls.  s.  ,  ^      ■    llial    I  In 

a\  eiai:.       stall    lo     lop     spi  .  .! 

lit   I  III-  Allien. 'an   liaiii   i--  <'i'  •' 

null  s   p.  r    hour   to   eii\  i  r  tin 

ilislan.-c  ill    tlu-    1  mil    alliuM  il. 

as    .-onipar.il   with   an    liiMnl\ 

a\i  laije  .if   ()l-.'i7    nilK^  111  the 

(■as,     of     111.-     Noith     Ka^lirn         uu  :m..    ee    Till-    nokiii    i  Asri  kn    kaii  \vai  ;,    i  amol  s      ii.ik. 


THt.       ■'  lASTKSr      TKAIN      1^ 
he    Nntlh    KJsUni    NrVAaalle    to    ,>.u,.u.ii    r.xiri- 


TKAIN'      !>-■ 


THK      HKITISH      1   Ml'lKl-.  ' 

nule,    hcu^t■l•^    U-abn^lMM   and    Yo,k    .n   41    minMe, 


i  i.ipped    ,11    rii   niilf:.    r"    'i""f 
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,„,K     ,„„.    |,.,,,k,     n-iii-    :il     1     m    J"'''    I'"     -"■  ^V.  i .     a    (  1.  .11     |..;„I    |m..mI.I..    mi.I,    a-    i>    llic 

,,,,1,.     ,.,,1      ..I      tl,.       II.     Ilir     l>.,l..i,.-.      l„i.,M  ,,,^.       ImIu.mi      I'IiiI.mI.  Iplii.i      ah. I      Ml;, nil.- 

,„.,„,, li,     I,,,  I.  (,l^.    III.      H     hiil-    .-..nM    1m     1..I..I    nil    n, 

•|'|„     .,\.i.i-.     l,.,ul    ..|-   II, r   N..1II1    i;.,st,ni  .-IT    1 1.-.    "1    '\"i    I'---      Im.I..I.    t 

ti.,,.i     1-     -IN 1.-.     I.  1. 1. -.1,1111-     .iIh'hI  tl"     ,lii\.i-    'l.iini-    I..    I..,\.     tn.HJ.     111.     iii'i 

l.-.l)   I. ,11-.   tli..M-li   ih   th.    Mini liic   ham  in   :iT    nininl.-.    Iml.    unt,.i  I  nnal.  I\  .    n..  oi.f 


,,„,^   ,,i     III,     |_.j,,  ,,„.    M:\v,\srir   th   -mi  i  ii  i  d    i  \i  r.i -s       \'.   ti  r\\  i  i  n 

l>  \l;l  l\..  |.'\     \M>     S"lilN 
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:io    I."  l;,-i,jl 
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31    :ii    I  I',. Ill  ii. .11 

us      .'.II      1  ;    I'.i  lllli::l.l'ill::lt    . 

.|-'       in      ]  1  .  r.l          l'..|i|.|rl,ill    .IlinrllMM  . 

N..lk  ri.ill"nn  .'1./.  /•.K'. 
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I  1:1  Mlv.      Nil    liiiif.   111111, il.  - 
\1,, Mil. mil    M"  .  ■! 
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yiili  it'iiul  It. 7;! 

.\;/v.  .s.i.v.  .»//-.  .^•■^.     .W/-.  .s Ml!..  X 
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often    i-  calldl    illimi    to  iIimu    iiim    ami    tin  was    llmlir.'    liilll    <'li    tli.-    (.cca-inn,    so    lliat 

\,  I111I1-,     lirin-ln..j     tin      Inail     n|i     I,.    -    a.-  Ilir    run    lia-    nut     r.ciiM.l    nllinal    nciiL'iii- 

•J."i(l    ti.ii-.       ll     I-    aKva\-    ha, ill  il    l.\    m  tmn. 

II,,     i,|„     N,.illi    I'.a-t.rn    \   t-(l  .\|.ii-   li.rii-  I'l'i-    111'     |.iir|"-.'    i.l    -lii.uni..i    what    inn- 

111. .liM-.    u.iLjIiih'i    «itli    tiiiilii.    Ill    \M.ikin;;  ininj    1 1.  rl.  .nnatiii  -    ilu-    Irani    ran    acliirvc. 

,,i,|,,-.     i.iiK      ,s'.i  r,     li.ii-      ,1     r,.ni|iar.,ti\.  I\  I  h.a  .    l.i  1  n  l.iM.nn.l.  I  Iiuhi.Ii  I  In    <i'nrl. ->' 

Miiall   niarlinii    li.r  111.-.    .la>-  anil   1.11-  -nrl,  i.f     Ml.     I!.     .1.     I'niA--.    "I     H"      Sii:iialin- 

„,„k.      'I'll.    Iiain  1.  a\.      N.  ur.i-lli    al    r.'.'JO  Fii'j  in.  .  rii'_'    l>i  |.arl  ni.  nl .    uiUi    Ilir   ace    lii- 

|,.iii..     I-    li,ii..l    i.nl     ..I     Dailni'^ti.n    at     1  .'.I  |i.in>np^     I,.--,     uln.li     v  1  1  v    inn     nn.l.  |-    I. is 

, ,.,,!..  anil  I-  .In.     I.,   aniv.    al     ^..lkat     t..V.'  (.v.n    tnniii-.       Ka.li    ..I     11"     li.nr    inn-    «as 

,,.,,,.      A-    a     in.ill.f    ..1     1.1. 1.     it      Jill.  r.,ll>  mail,      ..n     a      Salin.las.      uli.  n      tin      Ir.iin 

:iv.|\.-al    ^  i.ik   ti..ni   tvM.  11.  till.  I    ininnl.-  n-iiallv     1-     Im.imIv     crovMl.d:      in     la.  I,     ill 

;,|„,,,l     i.r     Inn.,      'n..  1-      1-     iHi    <l"nl'l     Inil  Knn     I    I'm'     |ia-.ii:jirs     u.  H'    -taiiilini;     in 

tli.il      till-     li.iin     la-il)      cmM     a.li.M-     lla'  I  In  c  .11  "l"!-. 

ilisliiH  liLii    1.1     1..  iiil;     111'      l.i-li-l     liaiii     111  'I'll. -r     ii'Li-     sl„.„v      111.       |.i.int   t.i  jii.int 

t|„     ui„|,l    mils.    nnl..ilinial.l\.    it     1-    llal.li  -|„..l-,       lnci.lili.rlli.il    vW.n    111.     lil-t    lliriv 

,,.    1„.    ,l„,k..|    liv    -i:;n.il-    in    a|i;in.a(liinL'  1 1111- a  -I  i  ikiiiL'  -iniilaril  \    in  I  lir  aci-i  li  ral  ici 

V.iik.  .  .|.i  ii,,ll\    uli,  n  ninnniL.'   ll.  I"i'    Inn.  .  "ftli.    n -p.  ct  i\  c -iiL'iia  -  i- -li""  n-      Iniacli 
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r,3 


(■;,sc  til.  >|i(ii|  oil  |i:i--''ni'.'  I  It'll  S|'i  "-i^ 
,\;icll\  t*>  null  ^  I"  r  li'Mir.  On  llmi  -'. 
\Mlll     I  n-llir     N.i.     -Jill'.'.     Iln      ,1M  l:l'_"      -|'"  'I 

,,\,  r    til.     :U    mil.  ■^    I'.  I""  II    mil'  P"^'^    ■'" 
;n..l   :t   «..:U-  nut    at    7:5  f.   mil.  >   |h  r   linnr. 
linn    I.    \mIIi    .  ii'jm.-    I'.T-.'.    vjn.us   :i    m.i^l 

,,|, :.l       si;, it.      iiii.l      It       Is      .li.ul.tliil 

ul,.  tli.  r   .1    |..ir:ill.  I    III'  !•  Ill   •■"iil'l    '"■    li'iiii'l 
;in\  uh.  1.  .      I  i..m   I)ailiiii;lmi   I"  I  i"l'l    Hi'' 
i,,;mI    is   1,  s.  I.    I. Ill    this   I  ip.:iii''   !.M'I    mt"   its 
slii.l.     s.,    .|iii.kl\     tliat    til.'    im|ii'.ssi,iii    ..I 
il.sc,  11.1111-      a      -.tMii      ^'la.il.lit       uas      Cdli- 
..A.  .1.    Ii.caiisi-   a    VI  l"i'il>    i.l    i'.<»    mil'  •^   ii" 
jiour   was  altam..'    williiii   llif'    mmnl.s  nl' 
stall  mu     li.im     n  St.      Ia.-ii     alt<  r     |i,is-,ii,y 
tliill.     ami     uli.n     I'lliiiliinj.'     Hi.'     I.aiik     i.f 
■.',',   mills  hiiHtli  at    1    111  .■tr.il.   tlw  tram  cini- 
tiiiii..!     accili  rating;     imtil,     \\liiii     passinir 
tiiiiiiii;li     Ki-\li"lmi-.     'i'.>-     mills     an     limir 
was   hotcliril.      (  liarm^'   tin-   liaiiU.   70   miiis 
ail    limir    "as    r\crril(il    imiii.-iiiati  1\ .    ami 
mamlaiiKil    (i\.r   tlir    suociiiliiiL'    .'t.'i    miles 
ot     virtually    li\il     mail    until    stiam       as 
slinl     oft     !it     the    siciilicl     milr|ii)st    out    of 
York,    till-    S."    rmirs    luiiiii    cdvrrnl    in    -^ 
minutes   .">(>  s.roiuls.   ^jivini.'   ;in   avirajii-   nf 
78  •.'  milrs  |)ir  Imiir.     Tin-  maximum  s|ir((l 
atlainiil    was    7S '_'.    a    velocity    wliieli    even 
tlif    crack    .Vmeiican    train    uoul.l    lind    it 
dillicnlt    to  eijiial. 

I   lia\.-  also   hecii   aMi-   to  olitain   anotliel- 

1.)^'    with    reference    to    Class    l{    locomotive 

No.    1-JuT.   siii>rtl\-   aft  el    it    was   litt.d   with 

a    sii|i.  rheatcr.      This    (  n;:inc.    at    the    lime 

of    wntiiii.'.    was    scleeleil    liy    tlie    com|)an\ 

I.)  w.iik  III'-  ■■  liver"'  rei.'iilaily,  the  ilnviii;: 

ci(  \\    1)1  iiiij   chanc.d   weeklv.      On   tin-  day 

of  this  run  tile  cnj.'me  was  hamjiired  liadly 

l)V    a    strong'    simlh-vvest     wind,    while    the 

load  was  slight  Iv  heavier  as  com|iared  with 

the  iivcccdmi,'  inns.      Still,  to  put    up  a  net 

rnm.m.j-    time    of     K>  7.")    imiiut.s    foi-    tin- 

U  1-.1      nulls,      imdel-     the     cnciiinslaira  s. 

(•..iistitiit.  s     a     remaikahly      line     piece     of 

w,.ik.      In    this   case   a   speed   of   (!(l  H   miles 

ivas   r.  L'isteieil    ill    passiu^f   C'loft    .Sjia.  v\liilc 

('>(»    miles    an    hour    w  is    maintained    at    tlu' 

top    of    the    l)aiik    at    Kryholiue.      This    iiiii 


■>r 


«  ^^ 


^iT^ii't-      -.!•-' 


3,,,  1<\II.\\\^     \\oM)i:us    Ol-     I  Ml-     WOKI  I) 

...„»..    ..ut     u.lh    , Mnnnn    -I....!    ..I     T  ".  '",, h    :,>    ll.     rn,n|>.Mn,,    nl     ;,.-|m,  V.- 

„„l..s    MM     iMin,.^     II,.       1 u.^.     .M„l  „„„ls  .,lu,,v-,.ir''l^  I"  ""•^'    '"'"■'■'"'  '" 

,)„,,       i>     IomI.I      i:..,!      Ii.mI      ...,  i,nlu,.N     runi.M.-    |"il..,in,,h.-,.,    II..     I...I.    I 

,|,,„,„.     I„.n     .s     l.,v..ur.,U.      ....     Il„.     I..).       n.i-   "I    H"      \ '■"'    "x,,l    l..l»....    rinU 

,.    ,,„    II,.     ,„,■,.„..,.    »l...,    I." s.     I'.fJ  .l,l|,l„.,     i»,,,„.l,..l     ..n.l      Ml. I, I..-     lilv.     :•. 
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1. I  I  III  IJ- 

sii Ill      1  \ri;i  vs      \s      1,1  I  ,\  I  I  \ 

|i  \l;l  l\i,  I .  ,\     \M.     ^  .  'I'.K 

I     x,.|M  \i..  IJ.iT.        I    I...-.- 

1:  l.l,l..  Ih.  ll.  .1. 

I  ,,,,,         |,.-.    ...II-.    .liil.lv 
W  I   Mill  I',        M|..,r-     '^  \\. 
will. I 


Mi:',   s. 


Il.illili.l..,,  >'."' 

rl.'ll'rin  ■n.l.  ;m>- 

J      IS        c.,..ll    s|.,, 

•,      IS         I  rxl,..li;i<' 

.,     71        ,  ..vM..,i 
j.i      :;j         lliiil,-,     Wi-k, 
11       II  N..lll|jl|.  1I..1,. 

17      |.,        I  III.  riiiLl..ii 
•jl      7  1         iliirsk    .  .  .  •■ 

Jl,      |ii         s.-\>.iy     .... 
■js        I        I'll.i.i.i.r. 

:t Il..-k.|l 

.•ij     7i         \l,i. 

:il     :;l         i-..ll,  il..,i 

:is      'i..         r..l,lli:;lir"liyll 

\2       1".         I'..|i|ili  lull    .llliirlii.il 

^,.lk  I'lall.'im  .M-/.  ;..i.^ 

.1       !■'  ""- 

N,.|   '.1 I'.i   1,11, Mil.  -.      .M.. Mill, nil  -I'.  ' 

III  r  li.iiir.     •  M(;,i.il  ili.iK 


111  \l    |..i.^i'. 

■|-|,iis  il  uill  li.  rniliMil  lliat.  all  lliiiins 
M  M\\i\s|ll  ID  cniisiili  11  .1.  Ill,  aclili  M  111.  iiN  nl  111.  Ni.illl 
|-'..isli  111  nark  liall.  ci  iiii|  i.irr  .  \i-r.  ilii|.^l\ 
f.iM.iiraliK  "Mil  it'-  \iiiiiirali  rival,  ami 
fillaiiiU  iiililli-  ll  ti,  III.  (iisliii. -11.111  i.f 
1„  iii.r     III,.     ■■  laslrst     liaiii     ill     till-     lintisli 

l.aii|iiii  ." 

■r,iriiii,._'  fri.iii  111,'  1,1'itli  t(.  till-  viiulli  i.f 
Kii._laiiil.  allli,.i|.-li  till  rin-iiiiislaiir.  s  arc 
siiiiirulial  iliifiniit.  Miiiir  lil'st  ilass  Iilli- 
iiiii.j  |H  rfiiniiaiK-i  s  air  to  I"  iTcnnlc  il 
a|iiiii  till-  1,1, 11. Inn  aii.l  Siiiilh  Wistn-ii  l{ail- 
«.,\.  'I'lic  siiviris  iif  tills  sssliiii  iialur- 
;ilK  f.ill  mull  1-  llini-  •.'iKuiiiiiL's  lir"!.  Ilif 
liniii-ilislaiiri  tr.iiiis  lulwnii  1, 1,11. Inn  ami 
Niiilli  (iiriiuall  \  la  Salisliiirx:  siniinlly 
ami  tliiiilK.  iiitw.,11  1.1, mil, 11,  S«iutliam|.- 
(,,11.  ami  WiAimi.illi  :  ami  l.,,ml<.ii  ami 
l',,itsi.i,,iilli  II  s|„  ilivi  ly.  Tlir  lii-st  naiiinl 
iiiiilr  Is  far  fiiiiii  l,,iii'_'  comlmavr  In  liiL'li 
siiK.ls.    iiuiii-    t,i   till     umliilatini;    cliaraitcr 


ivWiois   i:\i»Ri:ssi:s 
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-N   ... 

of       III.-      .•oiinllV       IrMMIMil,       III.  I.         KclHL'  ni^     ..(l,,,     trn    .•narh.  s    of     ".V     lo     -.f,    fr.  t     III 

MA. ml    loiiL'.    m'viiv    nxcs.    Ilir    linivi.  si    of  I.iil'Hi    ;iihI    u,io|,iiii..    fi.iiii    -Jf,    to    'JS    Inn-, 

wlmli    IS    III.     Ili.iiiliin    bank.    uiUi    ;«    UIM'I'  .;mIi.   Ilw    l.ia.l   r.m-' s   I'- I  ^m  .  n  •.'•id  ami  •.'HO 

,,f    I     III    ,s()    Inr    :>    iiiil.s.      Sc.    f.ir    as    ll,.  tons  (iii|.t\.s,,   11,,, I    li,   (.iiii|il.  Ir   tli.-    imir 

Suiilliaiii|iti>ii    .mil     I'.iilM all     ii.ails     .iir  ih  \    in    I  ■Jit   iiiiinil.  s  ,|,  a,l   iii.li.-alrs  a   smart 

.iiiiri  ninl.     i  asi,  r    ^;ra(|(s    an      .nconnl  i  1 1  (I.  task    ii|iiiii    lln-    |i.i|-t    (if    Ihr    li  ici  urn  .1 1\  r. 
(Im  ic     Ih  niL'    :i     li'HL'.     sica.ly     iipwani     |iiill  In    llii.  .ally   \ .    lis  of   I  lir   Inst    ,|,  c-ailr  "f 


1 


TMK         SANTA     KK     I)K     I.UXK  MAKING     6S     Mlll-S     HKR     HOUR 

Tins   weekly    u.inl   luvi-is   ihe    l.lti   miles    lielween   Ch.c.i|;o   .iiul    l.i.s    Ai.ueles    in   ■   )    hours,   K'^i^S    "^ 

.iveranc    speed    lui    ihe    whule  |ullllley    ul    .16    miles    per    hiiur 

I'liiii    I..1111I.111    (Watnl.M.)    1.1    l{asinL;st..k'-.  tlir  |ir.  sent   (•ciitiiiy  llu-  I.un.l.iii  and  S.ii.tli 

,,ll,i\\,.l    liy    an    ..|iiallv    stca.ly    il.sc,  nt    t.i  W.stirn    li.lil     |i.n  :mi(iniit     [.(isitiiin     in    the 

,\i^tl<i.'li.  Ira\tllini.' tiiiii- ll.  lu.Tii  l,.in<i<in  and  K\<t<r. 

Tin-    IVatiir.     .if    111.     S.    itliain|.lun    nml.-  a   .listanc'  .if   ITi;   mil.  s.      ll    was   tli.    lirst 

s    tlic    tu.i-lmnr    ii.iii-s|.i|i    service    lietw.en  <-iini|iany    t.i    lirini;    the    tu.i    |iiiiiits    witliiii 

..iiidmi    an. I    Hdiinn  iiiiiiit  li,    a    distaiie.-    .if  "Jltl    minutes"     tiav.llmt;    .if    "ne    aii.itlur. 

OS    miles,     uliieh     npi-isents    an    a\.ia;;e  its  cdmiietitur  re()iiirinf.'   an   a.l.lit  mnal    live 

|)eed      .if      ."ll-      iiiiKs      1 1.1-      liiiiir.         Siiiii;,'  luiniites  t.i  eonnect   tli<-  tu.i  |i.imts.   tli.iui.di 

hat       this      train       duriiii:      tin-      sunim.r  t lie  latt.r  r.iute  was  -J-.'  mil.  s  lunm  r.      'III.' 

m.iiiths    is    |iatroiiis<(l    heavily,     ii.-cessitat-  rival      endeav.iur.il      t"     n.liic.-     tin-      Imie 

43 


338  RMIAVAV     WONDHKS    Ol     TllK    WORLD 

II      1  ns,,l    111    Ihr   r\nl(  ^-    ll.lllic    in;l\     11"!    •■"lll]lly 

i-''''-i>.  '-'  ""  •■-'"'" :;  ;•;     ;".  '. i,,,.,. im.  .ii.n  w 

-     'I..     SiiiiMi    W..,.ni    ..ni,.„iv,.lM  „;,^,„.,, ,,„„,„„, ,•  i -,,„  ,1. 

'^''■-     ' '"v",    :'"■    '";""",';  0,-.,,'.,i,.    ini...    ,,..11.    n,    A„i.n..:.    ,-. 

^l--'-'.    ""''^"'    ''•'■""""-       '       ,""  „,„    ..s:„i,:i     IV    ,1,.    Inv-     ol     ll„.    AU.lu- 

1, ,,,,1.111     lu     >,;,li-^liM,x.     .s:!,      n,il.-.     ^^l"  ^""'     '"l"'^''-,                    ,,              I  he  "Santa  IL- 


t.|,M||,rs        WlTl' 


.,.       |;,,',ii'j  ,  \iin  -^\^o^klnu   ii|iui. 


,.i„l.      ,l,:,,acl.r.    mill     M,    Hi-'    nn,    In. in    I  inra-.i 
1,,,^    AiMi'l.-      II"     'i-"ii     li'''^    '"    "^"■' 


1,,,,,,,.^     r,,s,|,-,l     lllllll.     r..lll|..llll"ll 

tl„.  luii  .■,„,,|ialii.-l..nMj  l.r.iil'J.t  t"  ■' 

..  .,.1,,.  Inl,    1.1   I't-  iiiiiinl.^  1"  .all,,   -laiiilani-      I  , 

;::,''     V       ,,.1;,;,.,.,     n,.     „am,l.^     a     HW n„     I ■     Uia„.s    I: '.n 

„„„„|,.-     Mul-    al     Sal,^l..n>     I.,    rlia, 
,_„„..   I!„-  ,1,1    n,:,,i,,,L;  Inii.'  i^  1  >.T   niihali 
.,M,,i;    ,,,,    a\ira-r    1.1     .'•■'  '    11" 


ai,'     -la-.^.  liiiL;.       AIL  r 


,,,,     ,  ,,.       uli.  re     111.     '-'■■"I 

■    i\i,,l;      (liua.j..      111.'      Im.'      lias  a      pra.- 

,,i     -.'IK     nulls  I..     l''"il 

ail.  w.slwai'. 


I,,, 11,-.       Iirallv      I. All     "111 


,■    h..ni'. 


-'^"'-•' -  ,  ,  M,,lis,,n      til.      inaMunini     jiiiil.      w.-luai.' 

-*• — '■  'r'   "'   rV'T  r    'n,  .        ■.:M...1..--1..      T1,..  .OO   ,n,.,.s 

'■'^ ''^' ''''!!: r:;;:'.;.,::;,.!......-.  ^.^ - ^ --^'■-t:::r\ 

l.nl       111.        laK. nn.s  ,,..nil.    .  1„  r.     111.  ,-.■   .^  a    ,-,.■  ..      l^-        .• 

"Drummnnd"  ,  ,|„,    .,.,,,,,    ,.f  (..r    mil.-.        Kansa-    lil\     I-    al     an     .  , .     a 

'— '^^-  UnJ    llun..    ,:..,..n..,l  i:.0„...    a, „„    .  a     Im.    . .  Inn 

„      ,:,„    „.,n„.    ,.,vu     V..n. n.K.    Ia,..r  Hi.    n.  M    .-,  ,0   nnl.  ^   .  li.    .  nun   l.a.   I„  .■Innl. 

•  ,.   1  ,,  ■,,,,1.1.   1.1  li,  7..;(iM,.t.  till    M,„,n,it   ..I  tii,'  liv.t   ninn,. 

-"'-'■'■■■I •""' T"'^-       '         n  ..   l!a,..n.      Ki.Ml,.la-tMM,,nnnl.s.i.llns 

NM.ikiiiu    111.     tninis   nnaiili.i   lA.n   ..\.i    tli.  ■"'>■'  ,  ,         ,       .1  ,.,i...M.     a-inisl 

,„„„,,    ,,„,U,     u.n    .v.,K,.l   l.N    llH    lat.-  -■ nnt    tin    train   lia^   t.,     ""--'•'-"" 

„,,),■„ n.l.     111..     ni.,-liani..al  a    i ,.,     xanm.    In.ni    I.h;    .„      ^  a    I...    1» 

1  111,    .^st,nl      Til.    lat,  s,  n„l.  .     I..ll..-<1     l>>     -"     nnn„,hat,.    ,li  mm  nt 

•"-""■"■■'""■''"'  ,1  ,,|    ,--,    l,,t    ,..|-    nnl...      I'asMii.,    liati.n.   tlir 

.-niisoMiis.l.-i.nai.    .11.^1 ton   III.-  '  ;,,        \  ^^    ,„,     .,„„,.  ..olV.t.  lalls 

sx.t.iii      ami    ui.ik    all     Hi.     Ii-avv    .  N|.r.  -  Ini,    . I,  ,.|.s   1  >.->:..  i .      M 

>''''  ,1  1      -  -.ii  r,  ,  I  -it  (.liiri.ta    I  1.   V,  iMuiiUiiniiMit. 

.,  ,ln,l,    1,1  -m;  ni.li.-.      ■rill    i....JM    ulir.Nalv       I ,,   ,  ..  H  t.  i  t  at  l.lnl  I.  1  a  ■  ni 
■'      '  ,1   Ui,    tlin,    i.airs      111.-    Mnliiit  lln.'tnati..ns  ni  l,v,  1  ....aimnf. 

|-|„.      uiilnn     -Jlttt     niil.s.     Tli.  n     cini.s    aiiotluT 


U\   ,11, Ills    n,    (liani.tir   an. 

■■'  "'-"^ "'  "''■'''^::: :;:;'::;:,■  tni'^  „...,, „.„„,.,..:..:t...t.,.A,i.n,„n.,,n..,n 

1,1  CO  mil.  s,  li.ll..\v.  il  iiiiiii.'.nati  ly 


111  ;,tiiiLi   snrlar.'  .'I    Hi'-   H 


,.    i.TM!    ...|„an-    'i.t.    an.l    ..I    Hi.-    Itfi    l-N       tli.n.nr 
1  Kl   ,i|i!ar 


,:,vm..'at..taMi.atm.Mn-  h>    am,,  1,.  f  In..  M-"  ",.  :^.=mt.  L  .  I    m   ino 

,,,.    ;,.     ,..-M.':,iia,v    I..I.     Til.,    in-    liiiv  milis    .„    til.     Mnnniil    „f    .  I„-    (  ..tH  m,  ntal 

,.   .,   ,   .„„,„,.   ,,.,.,     an.l    111.  DiMil-     Tli.f,.    ,s    ;,    lnrll,.M„avy   tail    t.. 

'V'",:"':,:,,;     ,.T         L.0, ^      ^,1.1 t.s..sr..,.tnitl,.,..xt,.iOnnl,.. 

'"11—    ';'     '.'              „„„    „,„',,.    .iS  l.,ll„u,,i,n,ni..hat..Uliva-.t„fas..,.n,t,..hc 

!"'■    "1"^""    """■       "'■'";""     "■           .  .,,„.„,,   1,„„|,.   a,    :,:!..(.  1.1  t    ni  tin. Miurse 

|,,„s.  ami    vMlli    till    '■I'll"'-  li.'^'"-  '•'I""''^  An/,..na    IIAUI. 


!,|.,1  ",    ,,„,.   ,',f      ,,f  SO  mil.  -.      Tims  Inm   snmimls  iiavr  l»'tn 

ilistancr   (.1    f.<»(t   iinics. 
a\\a\    linm  an  allilml"' 

f  .,.|        riir    lat.st     Dnnnmi.ii.i    l.ii'nni..tivi>.     ol  T.aoo 


f,,l-     V  -,(l(l    .'all. It's    I.I     «at.  r 

..„al.  npns.nts, ,.1,  t ,.  in  v-.tkim.  .ml.  a.  ns ,  ,v..ni.     u  n  mn 

,„s    tons,    ^^llll.■    tli.     ..x.iall    l.n.tl,    .s    .-,:»  Tin    railuay   la                                                  _ 

'         '  •   '  tVct   at   the  An/ona  DiMcl.'  lo  ,>..S 


FAMorS    H\lM<i:SSHS 


3-V1 


r,  ,1     -,1     N,-,-,llrs.    I|,r    t;.i;r,.-,    IV,  I     .hil'M.  iicr  Iniin.     uiir    ,,l     tlic    limst     liiMiihrns     in     llir 

,„  |,,,',1  )',,,, ^,n ,nr.O..  nnhs.     All..-      nlrv.   .i.l   m    1'..ll    iMaunnr.,!. .1   ll,r   l.,-s 

l,,.,vn,..     N,,.ll,s    III,-    linr    lis.-     \  M-W    I..  I  An-.  I.  -    l.nnit.,1.    nn.l.  ilakin-    I.,   .  ..in|.l.  !.■ 

in     m'nni,,,    miuI    ,1i..|>s    l.>i.T    I I"  tin     i-.nn.A     in    .ui    !..m,i-.      TIms    n|.ns,nts 

„ni,-,  I..  AnilM.x.     TIhii  .•..ni.-  tin    l.nil.l.'      an    .iv.ra-'    -p...!    ..I    :!<;    niil.-    p.  r    I ' 

„,,„,nl     pnll     In    earn    suniniil     at     :!>-'•'  Ir."n    t.iininn.    t..    I.iininn-,       Unt.    m  ,  .n- 

,,,,     ;,ll,ln,|,,     inN..U.nu    a    .-111111.    -I    :!.-<''■•  tlial   sp,  .  ,1  ..s .  r  t  la-  li.  aN  v    ,ii..,intain  l.anUs. 

f,,,,,     ,„     .,|„,„,     .„.     nul.s.      N..W     .iiMi.s    a  .v.n     ulan     a.l.lil  a.nal      ni..li\.'     |...».r     i- 

I, .nil,,'    sn.i.l.n    .li-..p    ..I    -'.T  U    IV.  I    I..    San  taU.n    .a,,    innsi     lall,    it    uill     hr    -.  ,11    lliat 

H.nanln,...    I..11..U..1    m^lanlU    l.vaiiM    ..i       n, H,.      uu>vr     la^..nral.l.•    palN    ..I     Ha- 

•....,.P.M,,I    t.,  •r.liat.'iiap.   snininit.   ulii.'l.   1-  lia.k     v,l,„ati.s    ..f     .;:,     aiai     70     mil.-    an 

,l„,nl    -.0  mil.-  I'v  rail  lr..m  C  aj..n  -miunit.  li..ui-   inn-t    1«'   attain. .1. 

r,,r    •.'.-.    mil.-    tlii-    II-.-    tlii.Mi.Ji    tl,.-   Ca.lou  Hut  an  a  v.  vaL;.- ..t  :!•!  mil.  -  «  a- a  .L  .1.!.  .1 

1'.,.,     vai-i.-    ImI«,.ii     nil    aii.l     1  a.S   t    l..t  in.pn.v.  ni.  nt    np..ii    .-.mip.  t  it  iv.-    tiam-    la- 

,,,   „„1,,   „1„1,-  tl,,-,-.-  ai-.-  •-'.-.   mil.-  ..!■  .-'i-a. I.-  l».-.-n     H,.-     tu.,     p..n,t-.     ,na-m„rl,     a-    lla- 

.,,     -,,;    |..t     p.i-    mil.-    t.,    111.-    'IM,at<-l,api  -Santa  l-V  .1.- hix.-     ,-..„,pl.  t,  -  1 1,.- pain,,  >  m 

,  liv.-  Ii.aii-  1.—  tliaii  \\>  n.ai.-t   i-i\al  .',,  tl,.- 

""u'l'i'.V,   lii.-Sa.ita    l-\--,l    .,nt    t,,  a -,-.  1.  lat.-  u.-twanl   11111.    uliii,-  ...mmL'   .a-t    tla    -an,.- 

,1,.     |,-,in   -.i-M.-.    ..v.i-   III.    •-'.•-•(;.•!   mil.-   1,.-  train    -la.u-  an   a.ivantaL:.    .'l'   n-   1'-   H'^'i, 

|„....n    llii.-a...,    a,ai     I,.,-    An^.  I. -.     it     «a-  .ijit     laan-.      Vuy    tl,.-    ,mpi.,v..l    la.-iliti.- 

f,,,,,    „itli    a    v.-rv    -tilf    pi-.,p..-ili.,n.      V.  t  trav.-ll.  1-     l,v     tin-     tiaiii     a,,-     „„il.l..l     an 

tl,,,-,-   ua-   pnl.lir  .l,i,ia„.l   I..V  a   <-,-a.-l<   t,-ain  .-xtia     la     ..v.,-     an.l     al,.,v.-     tli.-     ..nlmarv 

l„,,„,,-ii    tl,.-.-    tu.,   .-Ua-,    a,ul    tl,.-    piiMu-  far.-.       Hut     tlay     .!..     la-t     ..inmhl,-.       1  lu- 

u-i-  .put.-   pi-.-pan.l   t„  pav   l.,i-  tla-  a.-,-.aii-  puMi.'  I,a-   pat  ,-.,i„-.-,l  tla-  t-a,„  -.-  ,i,tl„i-i- 

„„„lat„.ii.       Til.-    i-ailwav    la, lit     a     -p.-.-ial  a-tirally    that     it    ,-    a    .-..iiipl,  1.-    -i;cr.  ^-. 


la...     ATCHISON.    TOH,..KA.    AM.    SANTA    IK     ••  CALll- ORNl  A    ^'"'"^" "    "^^^'^^    ^^;',^°    °'"'''    "f""- 

IllAVY     CRADK     OK     156-1     KKKT     PKR     MII.K     THROUGH     THK     CAJON     PASS. 
To  n,ain,.a,  ,he  schedule  a  powerful  -  Moun.a.n   Mikado  -   helper  locomotive  is  attached  as  pilot. 


rilK     i-t<     l.l-I.CTKI(.      I-OCOMOTIVI.      USl-.l)     ON      THl.      I'KUSilAN     STATl.     HAIIAVAVS 


Some  Electric  Giants  of  Europe 

THK      DKVKI.OPMKNT     Or      KI.KCTRICAL      POVVEK      HAS     LED     TO     THK      PRODUCTION 
01'       SOMK      WON'DKKIUL       KI.KCTKIC  ALL  Y       DKIVKN       I.OrOMOTI  VKS.       WHICH       AHl'. 

HKRE     DESCRIBED 


l.'I'Ifori.Il    (Irclric   li^icliuh  liiis  Sii   l;ii'  :i-.  Sw  it/,  liaiid    i^  conci  I'li.  il.   :nul 

l,,,l      iii:h1'       \'I\      -I'.  :it      -^lildis  llii     ^.iiiic    ;i|i|ilii^    Id    Ilalv     in    a     Ic  ssri'    di- 

,11   (,ivat    linlaih    in   ci  .1111.  d  i.  .11  ;:  1 .,  ,  c  I,  it  ric   traclKiri    pracl:    all\    liccainr   a 

\Mlli      iiiaiii     liiH       wi.rkin-.      it  ii.ri-sit\     to    \\i:v\.    ivnWw    llinnioli    tlic    Iniii.' 

f,"^    •"       lia^   mad.     1,  iiiarkal.l.     li,  a(hia\  .\l|.lih      tiiiilaK.      Si .  am    o|  1.  rat  ion    i-    I  MM't 

'     P'J*^;^      ,|| tin  conlim  III    ol    l-jiro|"  .  "iHi     maii\     dillicull  i. -.     not     ||i,'     l.a^l     of 

WBJfc*^      'I'lii-   I-   |.aiiiridail\    lli«    la-i    III  \\  hiidi     1-     tin      loidiiiLj     of     I  Ik      ImiiiiK     lp\ 

til,,.,     , In,  s    s,\„  IV   ,  roiioinic  roiidilioii-  -.t.am     and      viiiokr.      uhili       tli.       |,^ol.l,nl^ 

\i,iiial!\      liav     con.iMll.d     Mi.-li     a     nios,-  all.ndiii.j     xihlilalion     in    okIm'    to    o  ndn- 

ni,  111.      It;. !\  .  Sran.liiiaN  la.  anil  S\iit/.  Hand  tin     I .  m| »  rat  ill',     uilliin    tli.     liiiiii.N    I..I.  r- 

„iv     ahn.isl      ,Mdii~i\.l\      .1.  |..  iid.nt      upon  aid.    loth,    t  ia\ .  liiii-    |.iil.li.'   In  ,-ani,-  anitr, 

I, „,,,,_,,,      .,„,,,..-      |.,i'     all     I11.I-:       on      Hh  'I'm.'  Hi.    si.  (.ollliar.l   tiinii.  I.   uliirli  is  till- 

,,||,,r     liaii'l.     .a.di     ha-     an     aliiindan.-.      ol       i..iii^.-l     in    111.     r..iiiilr\.    ha-    I «ork.,l 

Uiil(r-|ii  i\>  .1    iimniiiL; 


1,,    x^.isi,.      It     n-    not  li\    -tiam   i\.i    -in.'.     iN   o|i.  niiiij,    hut    oid> 

sur|i|-i-'iiiu.   th.  1.  h.f.  .   Ill  111.    li.^ht   ..t  m..d.  Ml  l.i.aUM    111.  1.    »,.     no  ait,  riiat  1  vr.      Hut   Hi,' 

Uuoul.d'j.  .    that    th.  s.     ...iiiiiii.-    sh..iil.l    h.  Iiallic-    ot    th.     S«l-    iailua\-    ha-   aihaiua.l 

,|,.M,|in-    111.  II'  .  II'  i-i.-   to   hani.-iiiu    Ih.-o  l'\      I'^d-     •""I     hoim.ls     until     at     la-t     th.- 

.,„M.'.-     ..I     ,u,|.j\      I.I     th.      ui..\.m.nt     ..f  SI.    (.ollliai.l    l...ani,     la\..l    to    it-    ntiia.-t 

|,;illi,.  ,,\,  ;•  III,  II   r,  -p.  ,ti\.    iailua>   ->-l.  III-.  ia|ia,it\  .     Tli,    -m..k.    In, 11  hi.    m.iv.  iii,.l  the 
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^j,ii.,,j,,„  .      ti,,.     lunii.l     lMi;un.-    Ilic     liinil  out    the   Siniplnii    timiirl   and   r:iil«ii\.    mikI 

,,f  ,1,,.  111,,.  lo    have    if    naily    \>\     tli<-   day    tlic    tunnel 

I'diiMiiurnlly     "liMi     111.      Siiiiplon     uas  \\a^  opi  hcd  to  trallic      It  « as  a  liiu  I'loposal. 

taki  11  in  hand  .  l-ctiical  inainifai'tnn  is  njion  and    in    tlir    lii.dit    (if    cont.  in|ioiai\     knou- 

tli,.     ((intincnt      (•(intcniplatcd      tli<-      IVasi-  1' ili.'r    was    sonifuliat     ImiI.I.      Still,    it     "as 

l,ilit\     <if    welkin-     it     l'>     ■ki'tric    ti-acti<.n.  fav.inralilr    fmin    tin-    (.(i\ .  rnnimfs    point 

'Hi,.     (..iviiiHiKiit     hail     irft     the    (incsticin  of  \  i(  u .   masnnirh   as   thr  cnrnpaii)    niid.  r- 

,,p,ii    nntil    thi'    uoik     was    coinpl.ttd.    or  t.M.k     !■.    cmnplrt.     thr    work    at     its    ,,un 

until   (l.ctric   traction   had    n  aclnd   a   more  cxp.ns.  .    aiul    if   it    should    pniv   a    failure, 

advaneiil   stave,   so  that    they   inieht    1m'   in  would   ninove  it.      The  (.o\  einia.  nt    theiv- 

a  position  to  \ieu   and  <lis.aiss  the  pr...ilein  fore   stiiod    to   lose    nothiuL'.     'nee.    eveii    if 

nioi-e    coinpi-ehensivil^     and     lucidly.      Hut  thing's  came  to  t  he  wort .  1 1.,  ■•ould  iiitm- 

the    luanufacturcrs   did    not    wait    for   coin-  (luce    steam    workin-    iiniiK  iliat.  In  .   so  that 

pldion:      lli(y     lomiulated     proposals     hir  t  lu  ic  need   he  no  internipticii  o''  t  rallic. 

achi(\inu-  the  (h  siivd   .  nd   in   .inticiiiation.  M   iiist   siuht  such  a  hari;ain  app(  aivd  to 

Amoim    tiles,'   linns   was   that    of    .Messrs.  he   one-sided:    t  he  com|)any  se(  med    to    he 

ISroun,    Hovdi.    and    Conipany.    of    Haden.  faciiKj  a  iiea\  y  risk.     ]{nt  aiiainsl   I  his  coil- 

Suil/,(  riand.   a   couch  rii    which.    fouiKhd    li\  teiitiou   had  to  l>e  placed  the  circunislaiu'c 


Till       1  i-ii     nOKSl    I'OWl.K      2S-     LOCOMOTIVE      USl  1)     ON     THK     DKSSAU- HITTKRl- M.D     RAILWAY. 

an    Kiiiilishmau.    has  or,,wn   and   spr,  ad   its  that    Urown.  Hov,  li.  and   Cdmpany  ain  ady 

l.nlael,  s     all     o\  c  r     the      world.      In      the  had     compl.t.d     s,  v(  ral      notahle     ilectric 

auliimn   of    \'MU;   this   Inui   approadi.d   flu  railv.a\    und.  i-t.ikinL;s.   such   as  the  („-,rner- 

Suis.    Inderal    l!ailua>s    with    an    off.  r   to  -rat   rack,  t  he  .luui^fraii.  and   tiu-  Hm-dorf- 

liislal  a  svst.ni  (if  electric  tiaeti. in  throu-h-  Thim    railwaxs.      .Mthoii-h    noiu-    .if    th.sc 


3^^ 


KAILNVA^      WONDIKS    Ol-      I  HI-     WOKl-D 


luniK  1     Will      iitili-c  il     for    llii- 


in.|:,ll;itM.n^:M>l'"-l'-''   '1'^''   -nlMni.!..! -1  Im,,,,,.     tl,.                                         ,,11,1 

I,,,    ,|„.    >„n|,l,,„    n,    ,„;.■_.„, ln,i,.    ^I.ll.    tlnv        pn,,,..^..     n.M.ls      l-ni.     , I I     I"     n,.,! 

,„,„„|,,|     tl,.      .■..nh.Ml..,.     uilh     ^:llu.l.l.       til.      M.u     ,■ i V       lli.s      ".I.      |.nr.l> 

,,,„,,.,„■.    .n.l    .    1..^,^   I,.r...n,,,l.nn.    .1 :.K-lnlt-      .n.l      ^.n.,1       f '      rnv, 

l.„„,   : , n„p„r..n.    k.  v.n    .ir.,M^.K.    allh.,n.i,    .l„n     ,,.--' 

ih..     (.....nnn.nl      .h.-n.^.l      tin      ..If...  ".~     Lh-     l,,.n,     L.n,..     ..     r.  Ii.l.l,'     .s     u,,. 

1,„1    :.l.h..u.l,    ,1    ;.|.pn.-.atMl    ll,.     I.hI    .hat  .I..,., I.      M.ll.     tl,.,r     l,,n|„.n,n     '•-;-"' 

^,    „„„,„,    ,,|,|„„tun,tv     .v..nl.l    Im.  ua.  ,.r,.uniM,l,  ;,n.l  ,t   u :,.  a,.|,n  r,:,l    :ltl,;,t 

The  Offer        ,„„i,,|     |,„-     tl,.      |>,ni.,.^.s     ni  tl,.    ,1.  I.  ,1  -  «  larh   an.s.'  I  n.i„   t ,,,,.    t..  I  n„, 

AcccpU-d.               .-.,],,..      .|,;,i,i      i,l,.l      .h.lli"  il,    ,-.,i,i,.rll..l,    tl,.  I.  uitl,    \v.>iiI.Mm     ,  l,lM.ly 


.l,,{.^.l  I 


1;,,-.      m;,I.  .     ll      .11.1     II. .t       (.\.  IV.. 111.    u 


ll,  11    n    SI..  ii:ill\    ill  sImi,..!  |.(i\m  r- 


,,.,.,, ,t  ,t  t.nallv  „„til  til.  in.l  ..I  tl,.  1,.„.m.  u..  ,  n  .^t.  iI.  TI„  m  t.„  Malu.ii. 
,,,,  ,;,o5.  This  il.his.il  a,-,.,|.taii.-i-  uas  s„,,,,h.,l  .■„1T.  iil  at  :i.:i.M.  Nolts.  ami  a 
il,.,,l,a„ta...„„sli,tl,.r..iitiaiH.i>.   as   th.        |„  i  ,...h,al  ^     ..I     HI    .-x.h^    p- >•    --.ml.    ami 

t 1     ua:    a|,,,loa,-hnm    ..|„„,,l.  .  L.n.    ami       h,it  iiiiati  U      lli.'      t  u  „     l,K-,.,m.t  ly  s      iimh  . 

t|„v  ...ul.l  haM.  tl,  hastii,  l„  ha^,.  th.i,-  riHist  nut  n.ii  h.r  III.  Italian  lalluavs  ha.l 
„,,,U    r.,iii|,l.t.,l    i.-i    tin,,.      (.1,    till.    ..Ih.i-      1,1,1.    ,hsi„„,l    h,r    tins    |,ivssn,..    ami    Ip- 

1 1     ,t     uas     a     tortnnatr     cnciiinstaiic.-.      ,|ii.  ii,'\  . 

„',.,s„i,u.|,   as    „.,   t„,i.^   ii.nl.l    Im-   alh.nh.l    t„  Tli.    I„..,n,„l  Im  s.    uhirli    xwiv    ^'anls    .,f 

,„s,.„ss  th.    m.nls  1,1    ll,|.   rilativ.'  ssst.nis.      th.ir  ilav.  u .  r,    „l  Ih.    I„..ir  tv,,..  uith  Iim- 
•n,    ,.|„„,.a„v    ha.|ini.nla„nlia,-,N,,.ninr..      axl,  s,  t  In,  .  ol    «ln.l,   u,n    ,lnv,n      ^^^^^__,^ 
„,th    th,      thni-phasi     s.stin,    ,ip    t„    that       si,     that      thr      ina.hin.       .....Haih  ,      ,..^^,^^ 

,|,,,,,|„„„it|,  aiiv  „tli.r.  si,,l,,.i,l.,lnniu..      uitli   th.     •_>   C,  •-'    WliM,'   nnm.mal 
,lmt.lvt„insta!il„iitli,    Sin,,,l.,nUailuav.      ,.lass,lH.at  i„n.      Tl,..     tia.tn.n     niotyrs    unv 
Tl,;.  ..nat.st   aiivi.tv    an.s.    ni  .■,,1,11.  ,1  i.,n      ,,la,v,l   l,.tu.,n   thr   tl,r,r    pans   .,1   ,imiim 

.iti,    till     l„,.,..n„liv,s:    l,nt    .A.n    this   .lilh        v Is,    ami     hotl,    ,li„v.-    -m     tl„.     iniihll,' 

,.„ltv    uas    „v.ivi,inr     s,,,.-,  ss.      ash-    l,>     n,i  ans    „l    a    I  ar    naiplnii;     tli.m 
The  ,„ilv  \t    ll,,'   tiim     Ih.-   .-on-      iiLiiiily    In^.tlar.     This   axl,-   ,11   Inni  .In.v,- 

Locomotue.      j^..^;,,^^^,^   ,,^,,,    ,„„    ,  |„-,  .-pliasi-      th.-     .,tl„r     tu„     l,y    ni.  ai,s    ol    a    i-oiiplui- 

,,,..0   liovsi-i ■•   h„- t.vis   nmlir  -on-      vo.l.   so    that    ,,  ars   .,n-    ,  linnnat.-.l.     Th.- 

stnu-tion  loi-  th,-  .Viliiat,,-  ili.-ln,-  railuavs.  ovu-all  liii.lh  ol  th,  ...-oinoUv,-  .as  H 
s.,  ill  01-a.  1-  to  .ain  liim.  th.-  Italian  rail-  f,  ,  t  .;  ni,-l„  s  uilh  a  ,listan,-,-  ol  '-.t  h. 
.;v..oii,panvuasappi-oa.-li,,l  toas,.,i-tani  l„tu.,u  ll„-  h-i.ns.  ai„l  Hi  h.t  1  nu-h 
,,|,;„,i,  It  .Ji.nliluan.-ilsn.htst.,  th.si-  h,-t.,-.n  th,-  ,lrm,„  as,.  Ih.-  ,lnvni^ 
..,„  in.s  an.l  alio,  thi  ni  .0  1„-  iis,-,l  on  ll„-  uh,,  Is  ui-n-  r,  h,  I  ^  .-his  ,l,a-n,^t,  ,-.  an.i 
Si;;,plon  hm.  th,  inrnhai-  .-ii-.-nnislaiu-i  s  „,.  l,.„i,- .  h,  .  N  .  h  1  n- 1  tm-h.-s  ni  .liani.l,  ■  . 
|„, ;„..,, Ian,.. 1.  Th,  Itahaiirailuav.-oni-  Tl,.-  lot..l  u.i.Jit  ol  th.-  ii,a,-l,n,.-  uas  .,. 
..ai,;  nlaliK  .-onM-nt,  ,1  lo  ll„-  proposal.  tons.  (.1  tins  „,,al  .'M.  tons  n  pn  s,  nt,-,l 
Tl,,.'   uoi-k    I'.f    .h-.-tnlvin.    Ih.     tni,.„l    uas      th.     111,  ,-l,aim-al    s,,-li,,n   .,l    th,-   .-ipnpni,  11  . 

tak.ii     ni     1, I     uithont     ,hlav.    ami     uas      a„,l    :;s    tons    Ih,     ih,---i,-al    p,,ition.    u.,,1,. 

,,„s|i..l  l.,i-ua,-,l  s„  satis|a,-t,.nlv  that  ll„-  pj  tons  u  .-i,  nnpos,  ,1  on  th.- .Inviiio  u  li,  ,  N. 
!„s,allati.,n  uas  ..onipl.l..l  on  tiiii,.  In  Tl„-  u,,.ht  ol  ,..,-li  motor  .-onipht,-  uas 
„„..  ,-,s,„.,.l  Ih.  .-onti-ai-lors  ha.l  to  niak,-  U>  I  tons.  ai„l  tli,>  -n-  th,-  h.htisl  loi 
,.Mst,n.'la,-ihli,ss,,-v,   t!i,n-pin-pos,..      This      ,  l„  ir  on.  put    uhu-h    ha-l    l„,n    l-'H    "!'"> 

„,,.  i,;,, ,-,|   to  tl,,    pou.r  stations.      Tl„-      that    tni„.      Tin-   mniiial   latina-  .,1    tlu-  tu.> 

,.;,.   ual.n.ou.v    stations,    at     Mi-i..m-    ai„l      nioto.s    uoikin,    to.,th,i-    uas    -MH.     ,o,-m- 

Isilli-    risp,rtiv,lv.    uhi,-h    l,a,l     1,,-...    lai,l      pow,  r.    uith    a    inaMiinn -'.:!<»(.    hors.- 

,|„„ii     t.,     snpplv     Ih.      ina.-hin.s     iis,-,l     in      pou.r.    tl„-   n.,n„al    s,„-.,ls    1„  ,11-   "Jl    nnh-s 
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;iii(l  fJ  iiiiirs  |i(  r  liimr.  'I'lic  drriw  l.ar  |iiill 
ill  t'J  mil'  s  |n  r  liDiir  r:uii:i(|  licnn  7.7(10 
luinnils  uiinnal  to  'JO.OOO  |hiiiii(N  in:i\iiiiuin. 
and   fi-diii   1.'t..'i(M)   |i(iiiiic|s   iiKinial   li>  .'il.ddd 

piimi(K  iiiaMinuin  at   '.'l    iiuli  •>  |"  r  I '. 

Ill  iln-idiiii.'  till'  iiislallalidri   it    was  sli|.ii 
hit.  c|    tlial    th.     sprrd    ol    ace.  1.  ration.    \vli.  n 
stailiiiL:    on    lla-    lii:;lii  r   ^l"  i  d 
Supremacy  o(     ^^|,||     .,     i,.,,,,,     „ ,  loliini.'     .'idd 
lilectricily.  ,        ,  ,    ,  .    ,      , 

(oils,   should    Im    u  .<   Ii  I  t    |ii  r 

>ii coiid.  per  sccuiid,  loi-  \\hich  adi-aw-liar  |.nll 
oi  IC.nim  |ionnds  liad  to  In  (\ii't.<l.  wliih. 
wh'ii  slartiipj  \Mlh  a  Lioods  train  w.iLiliini^ 
KMl  tons  at  thr  U'\\<  i-  s|,i  ,  ,\.  the  lat.  of 
ac'-'  !■  i-ation  "as  to  lie  0  ;ii;  hit  \»  v  s.  romh 
|„l-  s.cond.  a  drau  har  pnll  of  •.'(l.ddd 
iionnds   111  inu    mcissaiA    in    this   instaiicr. 

|-or   a    tiini     s|i  am    t  rains    \m  iv    run    sidi 
li\    sidr  with   till    I  li  rlrir  liaiiis  in  ordri-  to 
il.laiii    I'liiii  lnsi\  I     iom|iarali\  1-    data.    Imt 
It    v^as   nut    hiiiu    111  loir   th.    .  I.  .tin-   lia.tioii 
as>i  it.  (I  Its  midoiilitid  sii|iri  nia(\   in  siirh  a 
maiiiii  I-   as    lo    iiidnrr    tin     ahaiiiloiiini  nl    of 
sliam     tiacliiiii.       I   lliiiiatil\      III.      iiistaila 
lion    was  a-i'i  |il.  ;l   and    taU.ii  o\ .  r   li\    th. 
l.uMrnm.nt.      .\t    tin    sainr  tiim    thr  [lossi 
liiliti.  s    of    (  li ctiii'    tiarlioii    for    main    linr 
w.ii  kiiiL;  111  c.  I  111.-  rni|iliasis.d  so  si  riiii^l\  dial 
Ihr     S\^iss     l,o\i  iniiii  III     f.iithwilh     Inrnrd 
ils    altriilion    lo    tin     .|n.    '  mn    of    i  I. ctrifv  - 
iii._.    I  hi'    \\  holi-    of    thr    hill  s    I  mliraci.l    in 
th.'    I'r  |.  ral    s\-,trm,   w  huh    woik    is    l«  iuu' 
arcom|ilislii   i   s|owl\    liiit   siir.  I>  . 

Siiirr   Ih.'   I  I  c't  rilication   of    llir   Sim|ilou 

l!ailwa\   inaiL\   pow.  i-fnl  rlirtrir  lor Ii\i  s 

ha\  r  III 111  di  si^iird.  a.iid  man\ 

Swedi.'h  important     main  linr    rliclri- 

Developments.  .  ,  ,  . 

liralloii    sriii  nil  s    haM'    In ni 

lakiii  in  hand.  This  is  part  irn!arl\  I  hr  casr 
ill  Swrdiii,  wlirrr  rlalioratr  i  xpriinii  ills 
wi  ir  ci'iiiiuurd  ()\i  r  a  |i'  liod  of  nian\  \  rars 
in  ordir  to  tlirrsh  out  tlir  issiu-  in  all  ils 
hraiiui;  ..  It  I. as  now  In.  n  diri.lril  lo 
rlrctiif>  III.-  main  Ini''  of  tin  Stat.-  systmi 
Ixtwriu  Kiriina  and  liiksiiraiism,  .\n 
I  iiormons  mini  ral  trallir  flows  o\i  r  this 
hii^hwiU  lo  Ofotiii.  thr  jxi-ra,*  orr-shippini;- 
point  on  111.-  Norwciiian  coast   in  tin-  .\rrti.' 


cirri.-,    since    this    line    I  ra\-.  rsrs    tin-    lirart 
of    III.-    Sw.disli    or.-   niinint;   tirritor\.   con 
mi-lini:    it    liolli    with    th.-    Italtli-   ;il    Stock- 
holm   and    till     .Mlanlic   s,  alioard 

l-'iftiin  powi-rfnl  |.iromoti\is  ha\i-  lurn 
hnill  li>  Missrs.  Si.  mi  IIS.  I.imitni,  for  tin- 
il.i-trila-d  srclion  of  this  |-ailw:i\.  which  is 
'.i;i  7.">  miles  ill  |i  iiltIIi.  'I'Ih'  locomotiM  s  arc 
of  t\M)  t\pis.  one  jnuiiii:  a  four  whirled 
liorii  at  lach  end  and  Mmi  diiviiii.'  a\li  s 
\  I  j.  t\p.  and  the  olli.r  comprising,' 
an  arliciilat.d  s\sliiii  \^itli  two  sets  each 
ha\  mi;  llil-ic  pairsof  conpli  d  a\li  s  0  ('.  ti  I) 
l\pe.  'I'll.-  horse  pow.r  in  each  instaiici-. 
lio-<e\ir.  is  idiiilical.  l.L'.'.d.  while  eiirr.  nt 
is  supplied  to  the  contact  line  at  a  pi-essin-e 
of  I  ."..(KMl  \  olts  with  a  frilp|ene\  of  1  .">  C\  cles 
per  sicoiid.  This  compans  also  has  luiilt 
some  pow.ifnl  machiiies  for  tin-  •_'■_'  niil.-s 
of  the  .l.ctrili.d  I),  ssaii  Hill.  rf.  Id  s.ction 
of  the  rnissian  Slat.-  s\stim.  'I'lic  most 
powerful  are  I  Ik-  •.'  <>  -'  ol  I., slid  horse- 
power, tin-  f  i  •_'  type  of  I. Idd  horse  power, 
and  on.-  of  tin  •_'  S  .'  class  with  an  oiilput 
of    1  .•.•.")()    horse   power. 

Hill  Ih.  larucst  and  most  p<iwcrfiil 
ilietric  loeomot  i\  IS  at  present  ill  si-r\  ice 
111    I-'.nropc  an     tin    inleicsl  ino- 

maeliinis     which     lia\c     In.  ii    ""-" 

l.ot.schberjt 
supplied    to    work    tin-    l.otscii-    ,.o£omotives. 

In  1-1,'  Hailwa\  In  tvM  .  11  Spi.-/. 
and  lirinii.-.  a  distance  of  |.,s  fs  niil.s.  iiiclud- 
iiii:  the  tumid.  Winn  this  hne'e  nndi  rlakiii..' 
was  sanctioned  li\  th.-  l-'cdcral  (.o\ .  riim.-nt 
it  was  dccidi-il  to  work  flu-  tiiimel  from 
ils  inaiieiiration  li>  liectric  traction,  the 
i-\|n  ri.-iicc  with  till-  Simplon  tiimnl  line 
li.-i\iiiL;  i-mpliasisrd  tlir  ail\aiitan<-s  of  ilrc- 
liicilv    o\er  steam,  as  alreadx    in.  ntioiinl. 

In  tin-  case  of  tin-  l.otschhcr;,'  Hailwas". 
howiAer.  the  conditions  which  had  to  be 
fnllillid  w.-n-  of  a  far  mon-  .-xactiiii:  (■liar- 
ad.  r.  In  oriler  that  tli.r.-  should  lie  no 
nnccrtainf >  or  d.  lay  in  workiiii;  ilic  tiimu  1 
dir.-.-tl\  it  was  op.  n.-d  for  trallic  tin-  first 
section  of  llic  liu.-.  that  from  Spi.-/.  to 
l-'riitiLi.-n.  '  \  milis,  wl-.icli  was  completed 
ill    Iddl.    was  scl.-ctiil   as  a  tistiiij;   ^.'i-oiiiul 


,i^ 


1 
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(Ml    uliicli    llic   luo   s\  stilus   iiiii.'lit    l)c    niii  SliiipliMi  liiiiii.  I.  .111(1  ;i^  Im  :i\  \  tnmk  r:iilwii\ 

sill,-    l,\     shlc    liir    .(iiiiliMralivc    n  suits,    iiiiil  u  mkiii;.'  u;is  In  Im    .  \|i.  it.  d.  the  trallic  com- 

also  1(1  a  111 '11 1  MMi.c  (ii  1 1 II  lie  liala  coiK  irrMiii:  liilimis  "f  ilii    Si.  (.iiIIImuI  w.  ii    t.iki  ii  a,  a 

till-    lust    -SNlriii   ami    l\|ir   of   ilrclric   locn-  liaMs    in    (liliiiiiiiiiiii.'    111.     i  li  rl  iilical  lull    ol' 

iniilivr    adaiitril    In    lln-    liiavv    idiiilitioiis  I  Ik    l.otsclilx  r;i  l{ailua\ .      Tlir  (.ii\  i  rnnii  nl 


THI       Oil)     AXU     Till.      NKW     ON     THK     SlMl'I.ON      KAII.WAV 

Eatii  locomotive  deve'.ops   appro.'iimrlely   Ihe  same  1   irse-power.   bul   whereas  the  4-6-0  steam  engine 

weighs  about    110  tons,  the  electric  unit  weighs  only  112  ton^. 


\viiirli  \M  IT  lo  111'  satislinl.  'I'llis  srctiiili  o! 
till-  liiir  \\as  siiiliil  111  llic  iii\  ( slioatiiiiis, 
aUlioiioli  tlic  iiia\iiiiiiiii  i^iaiiiiiit  is  oul\- 
1  in  (■..").  wliciias  bitwitii  l''nitli.u  n  ami 
Kaiiilrrsli  i,'.     liii-     iioitlurn     jioital     nf     tin 


laid  ilovMi  tlir  s|Hciticatioiis  wiiirli  wi-rc 
to  he  lilitillfd,  ami  tliisi  frilaiiil>-  wire  of 
no  lio'lit  oi'di  T.  On  thr  SI.  (.ottiiard  iiiic, 
\vlu'|-c  ddiililc-iuadiiii;  is  practised  witii  tin- 
luaviist  trains,  a  load  n  ])r(  stntinj;  .'MO  tons. 


l.otschlii  Tit  liiiiiul.  the  iiia\irst  rise  is  i\(hisi\c  of  ini;iii(  s.  can  be  liaiilcd  at  '-'•J 
1  in  ;{.").  l''or  nine  > cars  the  railway  was  miles  an  hour  over  a  niaxinuiin  yrade  of 
stiaiii  o|ieiated.  liiit  then  i^  was  converted  1  in  .'{7.  This  speed,  at  least,  was  to  he 
to  (lectric  Iraclion  on  tiie  sini,'le-pliase  eipialK-d  in  electric  working,  althoutrli 
alternatini.'  current  system,  the  jiressure  doiihle-headini,'  was  not  to  lie  adopted, 
on  the  contact  line  hi  intr  l.").0()()  volts  at  .\ccordiiml>  the  Covi  rimient  calUil  for  the 
Ij  c\cles  per  second.  most  iiowerful  locomotives  that  could  he 
.\s  the  husiness  over  this  hiirh  road  was  desii,'ned  in  accordance  with  existint;  know- 
certain  lo  ((pial  that   |iassin;.r  tliroufih    the  ledfjc  of  electric  traction.     Two  locomotives 


3,r,  i<\ii.\v\^    \\()M)i:ks  ()I<    rm-    woki.d 

„,,v    ..If.  i.,l.    .„,.     in;,  1.     I.\     ;i    >»i>-    ...M,  ,N,',  .,1,11..'    l.lMin    |„.r..    |„,u,iuas   it.    ..|"ra- 

|,;,,,\,    tl,.     n.  ilil.,,li    l:!,rfM.,i!    (  ..!nr:!!i\    "'  l.,inin;,n\    , ,;,  1 1    .  .1    1 1,,    u  ,  .1  1. 1.      'nu  -  i.i.  ;ilit 

/,i,,.li.;iii.|  III.   ..111.  1  1.^   II"    \.lv(.,(l..n.ial  lliiil     .■..iiMil.  i.il.l.      pi..ii..  iin^j     li.i  I     L.     I..- 

I   I,  ,,,,„.    I  ,„,,|,.,,,v  >    ,.l     It.  ilni  :i:voin|ill^li..l  m  ll,.    .l.-i-ii  :iii.l  .  .  .ii.l  i  nil  |.  .11 

ll     u:,.    ;,     |„  in.inl     -ihnl l:!. ",        i.ll n-IiHi-        M  ,  II,  IIh    n  -.  .n. 1   .  :h-Ii 

I,  ,,  .,,.|,,,  v,,i  .,  |,ii:li  I.  |iiil.ili..n  n.   \  |,..in       linn  ^^ .  i.    ..|n.,l  I I;i^l..       Iv..|i  mi|.|.Ii,,1 

,|,,.|n.-:,l    ni, Hiniinu    nnLv    ;,n.l    .;,.l,  Im-     ni.,.  n,t,.  .  nl    I, ..  .kn,.,    n  i;,.lin„  v   nninls- 
vv ,,.   ,M  .  i  nnn.  ,1    I . .   .  .  h  |  -     llii     "III"-      A.         t.,k;.I.U     l...irniL:    lli.     .ii,|.i,nl    o -. -mj; 


I  i 


Tin-.      MOST     l'OWI--Kl-Ul.     ll.KCTRIC     I.OCOMOTIVI       IN'     l.UROl'l 
rhe    2.im)  hor>c-ru«er   II-IJ-U  elcctnc    locomulivi-    l.iuU    hy    Ihe   Otrhkcin    KU-.lric.il   Conip-mv    lo-   Hie 

Lolschberi;   K.ulway. 


ciii-dniiiK  lu.i  (  In-trii-  .^i:inls  u,  r<-  |iiniln<-.il.  -r.  iit     iKiula'M'    |i(i"cr.      Al    tin-    s:inii-    tinu 

.i,„l    I,, I-   |„,,,   ,,,-   tlirii-    \i:iis   U(T.-   inn    n.  I'k  i  :icli    ciiniiaiix    \^n^   nn.l.  r   a    c  rlniii  r.^lrir 

and   li.rk   up   ami   (louii   III.-   Irark    l..lu.(H  th.ii     ulii.-li     |.i(  cln.l.  .1     tin      |iiissihility     of 

S|ii.-/     aii'l     l-'riitiii.ii      hanlini;     all     kiii.N,  <-air>in.i    tin-    pou.i'    la. lor    \>>   an    (\ti-.iiii- 

IdiLitli-'.     anil     u.i-ht-,    of     trains.      (  an  fnl  d.-i^iv.-.      Acc-onlin'i     1..     tin      int.  iTial  ioiial 

n-ror.is     ui-n-    kipt     of    tin-     p.-ifoniKiiins.  a-r.  ,  in.  nt     lli.      ina\ iin     diau-l.ar     pc  i'- 

N.  itiii-r  conipaiix   span-d  an\   i  ffort  to  sliow  iinlt.-d  is  •.'■J.IKIO  p..niuls, 

what  it  .■oiild  do  :    th.-  piodni-ts  of  (,,  i-nian  So    lar   as    liois,    pou,-i-    is   c,,!,,-,  in. d    tli.> 

iiiid  Suiss  nidiisti-\    wni-  pill.. I  ai^ai'.st  on.  S«  iss  .■oinpaiiv   pr.idiii-.-d  tin    in. .si  pi>u.rlnl 

.^li,,(|i,,-  il(-ctlic     loroinoliv '-.       Ind.-.-.l.     tliis     iii-iac. 

At  thr  tiiii.   th.    tuo  liiins  u, -IT  r.   pasted  No.    f-'l,    is   the   t    pou.ifiii   a!*.-,  hating 

to  finnish  th. most  poU(  i-fnl  inacl''n.-s  thi-y  cnir.  iit    .-krtric    locomotive    in    Kiirope    id 

J.,,,, Id     de\!s.,-     !>..     siM.jj,-  p|i:is.-     1.  .eoiiiol  i\  (-  priseiit.      and      eiitainlv      exeeids     in      this 


.1 
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r,.S|..H:llu    .1.; .unnmln.    v..Mkn.'.   ii| 1..II    r     I-     ii|.|.iuNMiml .  1\     •.':?(»    I, -Us,    .-r 

I  ,„,lin.  hl.il  i.iiKsii^s  Ills,, I  III.  (I  .;  .;  ()  III.. I.  than  -Jl  Inn.'.  III.  «,|.jl.l  d  Uv 
Ivp,  ,  Ikimii.j    r.'.liixn,.!   ^^Im,  I.  ,lis|.,,s    I    ni      •J.(Ml()  |,,.r.,    |„,u,  r  ,  1,  <l  ric   I,„,,nM.i  is ,  . 

!„,,   „,,iii|.>     .a,li    l.,.ji,     Imimj    .. ■\   !■  'I'l"-   l'"'"tn..ln,    sii|,|,li.,l   l,s    ll„    (..mnil 

,n,il.       It\     11,1-    .irianj,  1,1.  nl     lli-     »\ f       Kl' it  lir  I  |,.ins   ,1.  \ ,  1..|.n  Kill  Im.is, -iinu,  r 

(|„.  „,,L:lit  (.'  Ill,  1,,.  ,,iii,,h\,  "II  li'iis  I-,  1,  ^^.  II  1>.,I  III,  aili,  ulal,  ,r.'  i  t  -l\l"' 
;,^;,||,,|,1,  I,, I-  a,lli,M,,ii.  r,  |.i,v,  hini-  1.-  I|„  r,  l„in..  Ivv..  s,  ,lH,ns  cuni.!,  ,1  li.-,  Ilnr. 
|,,ii>   |„  I    a\l,  .      TIm     lln"     rails   ,,l    ,ln\lii.;       l.aili  .miii.s   :l   m,,l<)r   lia\ilii;   an   .)ut|,ut    .if 

„|„,|s    ,.l    ,a.li    lin-i,     ai i|l,,l.    ami    a-,      SIMI  li,  iiv -pim  ,  r.   inakiiit;   1  .tilHI  li.ii-s,'  |,uu  ,  r 

III,    lu Is  an    li.iiis,  ,1   III   ,,ii<    ,al.  Il„v      lor   111,-   .■.,iii|,l,  I,     ,11^111,.    Ml    •.'.-.    iiiil,s    |M  r 

,,,,,  |„  lis,  ,1  l,,,.lli,  r.  M  .a.li  .11,1  oMIic  la'ur.  Tliis  ,iial,i,s  111.-  |.m-..iii,iI  Im-  I.> 
|,„.,,i,i,.li\,  is  III,  .Ills,  Is  sialH.ii  liiL^.lli.  r  li.ml  :i  train  w.  iL'liiiiL'  K»'»  •'>"•'.  .A.lnsiv.' 
v.iil,  ,-,,iilii,l.  SI,  llial  llir  ,11-1111  iiias  1„  nf  .iiL"i,.  ii|,  :i  unuli,  lit  of  1  in  (if.,  or  a 
,|iis,n  li,,iii  ,illi,r  .11,1.  III.  .mti.il  s|,a.'.  I.,a,l  .,1  J '.o  I, .lis.  aK..  .\,liisi\,  of  ,  iiMin,-, 
li,  iii.^  (Mciipi,.!  lis  111,  lraiisf,,nii,  IS  ami  III.  .'^■T  a  ra.lnnl  «\  I  in  :tT,  ;il  !;•;  mil,  ^ 
(illi.  r    .li.lii.al    a.ii  ^v.iii,  s.      Ka.  li    iii.,l..r      |ii  r  lioiir. 

u,i-lis    lis     l.iiis.     ;iiiil     .a.ii     haii-l.,riii.  r  It   will  llnis  I,,    s..  n  that   tli.'  Suiss  l,.,..- 

,-  .-,  1.,11-i.  111.-  t.ital  U(i-lit  <if  tia-  .  I.,  lli. -ill  molivi-  uitli  its  HH>  'nIiu  li,.r-..  pou.r  lia> 
,-.|in|,iii.  nt  li.ini:  H  tons  |,|-a.-ti<-ally  on.-  the  advanla-,-  in  lia  liii-  c.iiia.-it  v  of  1(10 
lialf  III,-  u.iL'lit  ..f  111.-  lo.-..ni..li\.-.  Tli.-  tons  on  tli.-  .  asii  i-,  ami  of  Cd  tons  on  tla 
(l.iNiiiL'  uli,.is  lias.-  a  .liain,  t.  r  of  ."<!■  st..  |).  r  i.'1-a.li.  nt.  'I'ak.  n  on  tli.-  wIk.I.-  it 
j,„.|i,^  \\iil   I).-   ii,linill..l   tlial   tlii-   .Suiss   niaiiiifa.-- 

Ka.-li  iiiot.ir  .!,\.l.i|>s  1.(1(10  liois.    pou.  r,      tin.  rs  liavi-  :ic.|nitt.-.|   tli.-nis,-l\  ,-s  iniiunili- 
n  111.  SI  iiliipj     •_'.o(i(i     horsi    pov.  1-     l.ii-     till-     c.-ntly  in  uliat  "MS  a  .lilli.'nit  umli  rtakiii;:. 
I'onipl,  t,-  l...-.iiii.,li\.-.  :it  a  sp.-.  ,1  of  •-'(;  mil.  s  As    a    n-siilt    of    tlic    tnals    tlic    (Kilikon 

p.  r  lioiir.  at  uhii-li  spi.il  a  <lrau  Imr  pull  (.'onipaiiv  was  ii«ar.l.-.l  the  contract  for  10 
of  •."-'.(10(1  poiniils  is  ,  \,  i-t,  .1     ll'.-  inaNiiiinin      l.n'oin.it i\ ,  s  of  a  similar  ty|K'.     Kacli  ciit;iiic 

p.i-mill,.l  \<\  lla>  int.  |-nati,,iial  a'jr..  In,  nt .  "iH  l>.'  I:tt.-.l  uillituo  1  ,-.'.-.0  brake  lioisc- 
This  III.  ans  that  111.-  lo.-.im.il  i\ .-  .-an  lianl  poxv,-r  ni.itors.  an.l  l><-  c,-i|)alilc  of  attaining; 
a  train  w.  i^'liin!.'  .■.(•(»  tons.  .Acliisiv,-  of  tli.      spct-ds  ranuiiiifj;  froinlM  ]  to  IT  niil.-s  p.  r  lionr. 

(-iiLiiii,  .    <i\,i'    a    Liia.l.-    .ll 

1     in     lid.    or    a    train    ol 

;H0     t.iiis.     .xilnsiv.-     .if 

till-    .■iijjin.-.    lip     a     liaiik 

of   1    in  .'{T  at  a  sp,  ,  .1   ol 

■_'i;    mil,  s    p.  r    li.iiir.      In 

oril.-r    to  yain    soni.     iiii- 

pr.-ssi.)!!     of     till-    sioiiill- 

can.-.-      .if      this     haiilai;,- 

po\v,r    it     iiia\     li,-    m,  ii- 

tion.-.l     that     to     haul     a 

train    of    :{10    t.ms    o\ ,  r 

a    similar    ;;ra.l.-    on     lli<- 

Sl.  (.ottliani    Uailwax-   at 

■_'■_'    mil,-s    an    houi-      iom- 

niili-s     p.  r      hour      I,  ss 

ri-.Miir.s  two  l')comoli\.  s  onk    oi-    thk    six.whkki.ki>   bogiks    and    its   i.udo  horsk  powkr 

'"1""  '  ■  .-.-OTOK     OK      THK      OKRIIKON      KIKCTRIC      KOCOMOTIVK     BUILT     KOR 

Til.-  coinhin.-.l    \v.-it.'lit   ol  thk    i.otschbkrg    railway. 


rm        I  ii.iiTii    woNHKK    <)i     rill     wihid. 

Thi"   V'Ktori.i   Tvibiil.u    Bridue,    hviilt    by    Kos   and   Slcplitilsun.   atross  ihc  Si.    L.iwii'me   Kivim,    loiarry 

ihe  Grand  Trunk  Railway   truni  bank  tu  hank. 


The  Opening-Up  of  Canada— I 


THK      HOMANTIC      STOKV      Ol      THK     C.HAND     THUNI.      HAIIAVAY 


II 


Ifl'.      Iiitii-.      cif      (lie     iiiiH  t(  riitli  \MirliK    lo   ciiiniiicr    li\     r:iilH:i\.      Tin  \     had 

iiiitiii)       (  iiii^t  itiiti  il      -A       liiiss  Mil    iiiiiiii  MM     anil    sainaliii     iilaiit    IviM;;    iillc 

I  I'lii'ii     III     till      ilrM  li)|iiii(  nt    III'  uitli     uiu.li     llii\      ciiiilil     stall     ci|niatiiins 

r^-~-i     till     railway.       liiitisli    i  hoiiin  r-  an\\\|iiic     uitliinil      drlas.       Mmi  ii\  rr,     tlic 

and     iail\\a\     liiiildiis    \m  ir     in  |i(iss(  ssain      c,f      tin-,      (•(ini|ili  tc      i  i{iii|iiiii  nt 

iiiiiiiit   iii|iiisl    III.    uIh.Ic    vMiild  .n.ililrd     till  in     til     tiiidii-     1(11-     wiiik     at     ii 

"\  '  I'      til       |ilcit       and      la\       tlir  la\  i  mialiK    I'l  ini|M  t  it  i  \  r   ji^jnir.    ilia-niiicli   as 

ni;li"a\     nl    st,,l.       In     \\r,{)    i,ii|\     Imntiin  it    « as  innii    i  \|k  iisi\  i    In  I,  I    it   liridlrtlian 

ciiiiiit  1 11  s     wir,      lilissid     with     th.si-    tiaiis  tu    iisi     it. 

|iiiitalii.ii    laiahti.s.   lan'jiiiM    liom   ,,    haiidfn!  This     sitiialmn     drMlopid     jiist     uhiii     .i 

i.ll."i  null  s  111  S\Mt/.i  ilaiid  to  Ci.Ci'.'l    mil.  s  in  l;iiiii|i     nt     daiiiiL;     linanrn  is     had     di  cidi  d 

•■i.at    Ihilaiii  and  '.t.(>-.'l    iiiihs  m  Ihi    I    iiil.il  ii| tin     laiKvax    iii\asii,n  nt    Hntish  Ninth 

Slatis.       \i,|    :,    nillr  nt   iiiital    had    lii.li   laid  .\  in.  lira.       Tin     latlrr  (■(insiihfrd    this   IciTl- 

in   S.inth   i.r  (  i  ntral    .Vim  lira,   sunt  h.  asti  i  n  t,ii\     |i>  (i||i  i-  tiiii|il  inn    att  rart  ions,  dis|)itr 

l-^ni"!".  India,  .and  till    K.ist.       |'ro|i  i  I ,  \m  i .  tin     l.nt    that    at     that    dal,>    llir    |H.|Hilatlou 

Iiiiiil;    disiiissi  d   on    i  \  i  i\    hand,    Imt    thus,  i,|    tin    riuintrv    was   oiil\    ahont    li.lOC'Cii. 

(■a|iali|i     ol'   L:r.i|i|iliiii.;    with    tin     |i,riiliar    r.  -  sr.ittrird   aloni;    tin     shoris   of   Ihr  .\tlantic. 

i|iiiii  nil  nts    ol'    III,     woik    will-    l(  u    and    tar  tin      lii\ii     SI.     I.awiinir    as     l,ii-    as     Lake 

'"t^Miii.  Untar.,i.  anil  tlir  narrow  stri|i  on  thr  l'a(alic 

•Miiint    thi~    tiiin     .1    laiiii     linn    ol    linlish  .o.ist     known    as    Uiilish    (  oliiinlna.      .Some 

(oiilraitois.      I'lto,      |{rassi\,      .md      l{itls.  iK'i  iiiih  s  of  hn.    nut   t  In-  w  hoh    ii  i|iiii(iM(lits 

haMiiu     roiii|ilitiil     soim      liiu     iiinl.  rta kiiius  of     thr     coiintiy,     lint      it      was     coiisidi  ri d 

•  111   tin     I'aiioiii  ,111  .-1.1111111  nt,  as|iirnl  lor  inw  adiijnatr,  Incaiisr  thr  iiojinlat  ion  dr|iriidi'd 

.-4'> 


INI-.  ()I'i:ni.N(;  IP  op   cwadv 


ii'i 


li|iiiM    tile   wittrr  ;irtiiii>   fi  .    Iln     im  i\  i  im  hi  'I'll'      lliili-li    liiiaiiiK  rs    (\mI\..|     jti     .mi- 

<,r    li;i|lii'.  Iillliiiis  iilidi  it;ikliiL.'.    ifiil    appiiii'l    to    IimVc 

'I'lii-     liPNt     iitt.  iii|il     til     |iiii\                 ri.-ula  ail    ii|)rii    lii  M          Mul    i  niilln  I  mil'    iiiti n  sK 

vmIIi    milwiiV    facilitits    \va>    iili|ir(l<titi<iiis  simii  hhim.      In    ^s^r,  ,i  i  iir|i..iMtiiii    siimril 

III    the    ('\tri'iiir.       It     \\a^    a    umiliii     liiMi  lli<     riL'til    tii   ninl    iIhI    IiiiiIiI   a    lllii'   ll'iiiii   tile 

M:i\     (Atiiidiiiij    ii    (listaiMi     I.I     IT. 'IS    mil.-  |i..ili.|   I'mtlainl.  \laiiii-.  In  t  lie  ilitiriiat  ii.niil 

liilvt,,!,    l,.i    I'laiii.  .  n|i|M.>iliM.iM' I.  al,  an.l  limniiiais        lnai       \ii|'t(in      Mills,      Vcrillont. 

SI.  .Inliiis.  nil    III.     Ilirlii  111  II  Him  r.  Ml   a^    In  II.hmmi,     IiiiiII\    iI    was  comiili-fcd    |i    ■■     • 

III!,  I  I'Miiiliiui  il  lail\va\   arm   .t  alrl  inliln  rl  inn  lak.ii    n\  i  i'    \i\     tin     Kiili^h    liiiailcicrs    Ini    ,i 

\Lilli.    IIiiiIm.ii  liiM  1.  I..ik.    (  lia'ii|il  nil.  ami  |"iini|    nf    H'.i'.l    v.ai^.    an. I    cniiliiimij    I'min 

Itnli.  Ii.  II   |;i\  .  I    \mI  h   \i  s\    \nik.      Tills  I  im  I  In-  fimitic  r  In   l.miMi  ml,  mi  tin'  Minlh  liaiik 

XV  as  n|.i  m  1 1   Inr  liallh'  \mIIi   iiiiirli    piliilal I   I  la    SI     l.au  1.  iir.  ,  mar  Mniiln  al. 

Ill    iN.'i'J.       Mill    llh     lil>l    \Mlili  I    |ila\(il    Midi  Till       aili\ll\      nl      III.       HiiIkIi      mli  lists 

|ia\nr     thai     III.      Wnnijill     lalU    \m   l  r     Inlll     ll|i  |ilnm|ilill       nlllir       (  111.  1  |ll  Isi  s       III       lllllill'llt 

iluiiii.^    Ha    1  iisiiiiiM    s|iiii|._;   aii'l    re  |ilaiT(l   li\  parts  n(   llic  cniirili)    \\illi    an    iiltir    laik   nf 


TRAIN     I.MKRC1N<.      1- ROM     TllK     Ol.Il     TUUUl.AR      BRIUGI'. 
It   c.irried   only   a   siiiRle  line. 


im  lals.       Tills    liilliillir     111  ;;ililiiriy     \\as    im    a  cnlirslnli.       Oilij     IrliLllils     nf     lllit      U  i  li      lilllll 

paiallrl  uilli  llirlaimins  Stncktnn  ami  Dar-  linr    ami    tlirfc.      IJialisiiia    thr    diawliarks 

liiiatniiWailwav.lliiMiiaiiirs  and  rnllini:  stuck  inridiiital  tn  this  s|ini-adic  pnliry.  tin'  Hiit  ish 

Ixiiii;  nf  the  ninst  pi'imiliNr  drsci-iptmn.  rmanciii's  .jalla  rid  ii|i  tlii'  isnlalrd  srrliniis. 


KMi.w  \^    \\()M)i:ks  ()1     iiii:   woki.d 


a  11, 1   ciii^ol..!:!!.  .1   tlu I"  ;i    li.  .111, .-,  i, ,  1m   i.mivimih        I  im  II  h-  .■:;  11  I .,   ,  In  >i  ,1  .  .iil\    1 101 11 

\^|„,1,.     ;it     111.      vim-     liiiir     iiiMlnl^ikii.i:     t -1.!.     ol    llh^    llih  .       II. m1     H"      m^.m!    I""i 

,.,,1111, ,.|    liirri    I   :-.I|mi-.       'I'll.     iH'l    ,.|     iiiiMr-  ,Iii\.ii    linni    III    I..    I',    imi.  -    l;,illi.  r    iiihilMi. 

|M.,.ill..ll    u;i>     |.:,—  .1     l.\     II,,      1.,  -I'l.ilill',      111  ,  \.  1,    ll    ll    ll:,,!   ,  111   .ll,  ,1   -1.1-IiMil:    ;iM.I    li:irkli|._; 

iN.-r.'.    :,ihI    llic    (.1.11.1     'I'liiiik     ItiiiluMX.    ;i^  I  In,  .ii.j  ii  ('.    11-,     Imt,  >l    Inr   ,  \ ,  rv   mil,     ,,l    tli, 

,1    ,,   (.,,11,  ,1    i,,.A.   ,. ml,,   1.,  Ml-.  ^^.l^.    ll     ",iiil,l     li.i\.      I T'      |  ii< 'hi  :i  lij, 

■I'll,    |.,iil\v.,\    l.iiil,!,  1^    li,,,l  ii,,t    l„  ,  1,  ,,11   111,  m     I'l,      I'Hil:     Mill.      .Ill,-,      lli<      ciiiililrv      li:i^ 

o,.,„;,i,|   1,,,,-    ^^|.,,|   ||,,\    I, ,1111, 1   111,, I    lli,>    IliiI  1„,.,.1i|.     :i>   -,III,,1   :i-   Hr     Si.lltll   ,  ■!    Kl  I'j  l:l  1 1, 1. 

1111,1,  |.  ml,  , Mil,    ,  11,, iiiiit\   ,,l   III.  :iii,l    r.  Mini       ^\,,iil,l    li;i\c     I,  :l     llir     lall\v:i\ 

The  l,i^k  |..,iilr,,iiliii-  111,  III.     l-',\|.|i  Irmn    l'"lli    -i.l.^. 

t^!""!"''        ,i,r,    iim.iiimi.  |...;',..|-   Kiin>|..  .  NM  .    'I'-IhI,'    :,II    ,1i  lUn  ill  i, -.    Ilir    ,,i,  ,11,.,  I's 

>i|,,  1,  ii|„,ii       ||i,\       l;,;,l      li;i...    I  |ir,  ■ ..  .-u  I .  ,  I     111,  II'     l.i-k     \mIIi     i-(  .1 1 1  iih  1  h  In  I  iI< 

tl,,  n'  r<,ii-.liiirli,.iiiil   ,vimi,il,.,    |,i.,,\,il   11-,-  ML^ii'ii-.       'I'll,      hiliHiir     |>i'<,ll,m 

l,^v      Tl.,  \    11,  \,  r '.  1,1  I"  .  II  I  .<■' ll  l,iv\ -1;.  \\.|..    mill,  .    I,,il     u  n>    ,,v ,  IV..111,      ,',[.",';'^,'^"j^""'' 

xMlli    viii,i|,,|-   ( liilmii^.      'I'll,     r..inili\     \x.i^  li\    nU|-:irlii|..:  \v,,i  k,  I-   Inmi   111,. 

inh.iliil,  ,1    (,iii\      iiiii,,,:l;      IIm       nitiK     \nll,\..  li,  .111,  I.-,  ml,    ulm.    nll,r    lli,\     IlhI    r(im|il,!,,l 

Ihrin.l,,!    Ii\     111,.   SI.    I.nvM-,m-,.    Hi,     n,I||,,I  lli,ir     L;m,liiii:     \>mk.     Ii,.m_lit      nml     s,t!l,il 

|,,iiU     .,|      N,.\  1     Si-olm.     N,  «      i;iiiii-.\M,.k,  1,11111^    \Mlli    lliiir    mi-nmiilnl,  ,1    v  nji  s.    nml 

(^;:,li,,..    nml    Hiilni-m.      'I'Ims,', iiiiili,,  -,"'ii    nltnim,!    n     p,. Mil., 11    ,,l     ,.,,mpl.l,      in 

\\,r,     ll,  1,1111,  , I    111    l,\     ,1,  lis,,    jim-lmlik,     pri-  d    1 1'  in'      il     H"'    ^^'nllll.       'riiii^    III,,    rnii- 

,ii,  \;,|   |,,|.,.|.   Ill,    n,.,.>s,.^  ,,i    \\1       '1  »,n    n,  \\n\    Iniilil,  in    nrr, .mpli-ln    I    Iwn    .mis    liy    n 

(.,,1,1  nml  unniMlii  -  111  til,    li,  i-lil    ,  .f  >iiiiiiii,  i'  -.milI.     -Imk,'.      Tin  \     m.l    i.iil>     .,|„ii,.,l    llm 

;,s     ri     wnil.r.      'I'r.r     iLiim'     Ih.nIi     \\,i^     1111-  r.,iiiill-\    :      lln>'     mMI,,!     it     n^     u,ll.      ((Hi- 

tr.i\-i  I-,  ,i    ~i\,.    mil>     li>     lln^,,^^.     wimlim^.  .-tiinln.ii     |,r,,\nil     ,  a,,  ,  iliii;.  I\     nnslK.     nml 

.|,i,|     ,.,„|^||     Jmluih     tiMiK.      T  iii'\,  \,i|--.  nlthmiLli  til,    nml.  itnkiiiu  ^^n^  IiIk  rnll\    -I'l'- 

-|;i.li,,|     tlimi-    \Ni\      tlirmiLli     -"Inl     "nlU    i,l  p,  ,il ,  ,|   l,\    \  ni  iin  1 ,1,    ( .lln-lnl  nii  I.  inn  ii>    Hi  it  i-li 

|m.|„|..      'I'll,.     \\.,ik      \\n.>     ll,  nrt    111,  .ikim^  :  iiiillimi^   w.r..  ^iiiik    in    tli,'   w<nk,      'I'lic   rnil- 

pri.L'iiss    w.is   (  \n-|M  inlni^K    -l,,u.  \\n\    liiiil,|,|-^   \v ,  n     hit    p.ii  t  H'lilni  l\    InnMl). 

Th,      s,\,|...     \uiitir,     uitli      iN      mnrniw-  .111, 1    ulnii    tli,\     r,  tii,,l    In, in    the    -cm     it 

ll,  , /.111-  I,  iiijit  I'.iliin  .  Mimlini:  lili/v.ini-.  nml  1-  . -t  mint,  ,1    tli.it    lln\    I,  It    n    loiiml    million 

li,.i\\    sii,,x\  l,ill,  i!i<,\i    nil    III'     \M,ii-.r-   Irmii  luliiml    tin  in. 
a    mI.  .|t     \\liil>     t,.iiili    t    ,    til.     ,.,.iiipninti\,  l\  Win  11   nt    In-t    tin     iMiiwnv    u  ns  cc  iiiipl.  t ,  1  i 

r:,\    nml   nltinnln,    V,  ttl lit-.       Tin  li-p,  ul  li.tw.'.li    M.,litivnl    nml    Hi.     I.nk.-,    tliv,,ii-li 

,|illi,.nlli,  s  vs,  I,    ,  ii.,r 11-.  w  Ink    til,    I,  1,1111-  '■ iiiimntimi    \Mtli    th,     .\t  l.iiit  in   -.  nlM>nr,l 

,,|  th,    ^.,111,  1,  ,|  i-niiip-  uith  tin    iiM.-l   iiiiLiil  "n-  ml,  vrnpl,  ,1  li\    Hi,    St.   I.nwr,  iin,    l!i\,  i'. 

l,M,     ln\.(l    III,     lli-.liiiit\     of     tin     coll -.-  l',i-.-  n-i  Is      u,n       toiv,  ,1      to     ,1,  liniii      nml 

s,iii,il      , I,  p, 111  III,  lit     1,1     n     -npr,  In,.    ,l,-ii'.  rro--   Ir.iiii    liniik    tohniik.    wli,  11   Hi,     untir- 

aml.  ,|,  .pit.  Hi,  In  iviil.  .Ill  .  M,,ii-  put  hnlli,  ^^n\  ^'n-,,p,ll,  l,\  ,1  -t,niii  1.  rr\  .  In  tin- 
III,-   s,.|.\ii.,.    l,r,,k,-   ,|,,\M1    tun,,   nil.  I'    Inn,.  iuiit,i-,     win  11    n    -In.iHi    ol     i,',.    -,  \  ,  ral    li  ,  I 

I;,,.,  ,1  l>\  Mi,-li  pimk  -h.itt,  ninj  nli-in.l,  -  timk  h,iv,,l  tin'  I,  1 1>  into  iiinrtnity. 
Hi.  Iniikl,  i-s  i,,itiirnll\  h,llov.,(l  111,  Inn  ol'  t.niii-  nml  -l,i-li-  linii  to  1 1,  r,  ,  piiMl  mm  ,1 
i,a-t      r.  M-t.ili,.,..      Tin  V     -uiiii-      ilown     Hi,'       t,  ■   1 ,1  n  I-,    t  he  ^.i  p.       .\   sIiil;  ll   t  np   n  ;n  \    lin\,- 

til   li.iiik   oi  III,    M.    l.n\M',  ll,.,  .   nml    uli,  II       p,,s-.--,<l    ,■,  rtniii    ,l,iii.  nlsol    iio\tll\-    nml 

th,  \\.it,i\\.i\  op,  mil  ,Hit  into  III,  hromi  ,  \hilnrnt  1011  lo  \i>it,n-.  Inil  it  \\  n  -  not 
,  \pniiM  ot  l.nk,  Oiitnii,,.  Hi,  \  liiiLLiiil  Hi,  li'c  liom  imtoxMir.l  ,  \<it .  im  iil  nml  tlinll, 
kill,  i'-  hoith.  Ill  -lior(..      To-(ln\-.   w  Ink    ihi-      ,-p(ci,ill>     townnl-    \\\<-    1  ml    ol    tin     wiiit.r 

Is  n  Inst  nhnnm  1  tor  thrminh  tin  Mm.  it  suff,  rs       \\\\,\t    th,     in.     In.  nk-   up.      On   oci-nsioll 

I  mm  on.,  s,  noiis  disn  Inlit  \    «  huh  will  m  \ ,  1      a  -h  il^Ii  tool,  ,lli\   inn   <i|  t  In    c  \p(  it   inilwny 


nil  IKI-.VlIHltK,        A     1  AMOUS     lOUK     Willi  I.     LOL'l'MI)     ll.YKR     Ol       ITS     DAY 

Wood  w.i>  ii^cd   .1^  fuel.   \vh:th  was  slacked   in  ihe  tender.      Nuie  ihe  lunnel-ahaped   snioke-slatk. 


THi:      IIL'GK      ■    I'ACll  IC 


TYPK     WHICH     HAULS     THI-  INTl- RN  ATION  Al.     LIMITKU        TODAY. 


33-  R*!I.WA"\     WONUKRS    Ol-    THK    VV()K[.D 

driver-,    -tiirliil    oil'    "illi    it-     liuiniin     Inad.  TIk'  -ii.'r.ili(Mn(T  of  tliis  iiitirrii|ition   \v:w 

Krc  till   nmldK  (.1  til.   ri\rr  «;is  L;airi((l  the  IT  a|ipr.  riat.  <l    liy   flic   i:iil\\a>    Irmn   tlir   \  (  r>' 

was   a   di  all  iiiiii:   rrarkiiiL;   and   l:ii laimii;   (Hi  lir-.t,  Imt   liuw   tn  vpaii  I        l.i|)  "a-  a  liallliiitr 

all      ■-nil  s.      Hili.rr     llii.sc     nil      till      --iiiiili  olistailr,      A  lindi;i'  uas  crrtain  In  lir  (•o^tly 

rraliMil   111.    iniiimt   i.l   ''m    sniiiid   tlir   ulii.l,  and   dillinill .    s.  .  .111:    that    at    lliw   |iiiiiil    tin 

mass    1.1     in     iniiinii  iin  d     ti \r     Imdilv  \\atrr\\a\     |s    (i\,r    a     iiiilr    ill    VMiltli.    dn  p. 

(li.\Mi   sir, am.      An    iimmisiiui    si I    nil-  and    iiiiis   swiltjy.  wlulr   tlir   pirssn;-r  nl   tlir 

niinint.   Imt    tin    dri\ir.  ali  rt    I'lid   \i-ilanl.  vast    iir-slmv  1  s   m    llir  spiim^   is  1  nnrniniis. 


"""^-UiiiLU^- 


I  1 


THK     VICTORIA     JUP.II.KK      IIRIDGK.      MONTRI.AT,     SHOWING      Till.      M  W     3r  I'l.  KSTR  UCTUKl. 

Il  was  built  around   l'n»  tuhul.u   bridge,   sj  llijl  traltic  was  not   stopped.     Tiie  pictru   bridge  tirries 

.1   double   iratk,   elfclric  tramway,    tuads.    and   p.ivfiuenls. 

sl.rivd    Ills    tram    ill  \liriiiisK.    .aiid    at    last.  Il     «as    Iran  1 1    llial     im    (av.-itinn    \miiiIiI    Ih- 

uliiii    III.     iiiMv.iii.iil    sul.Md.  d.  dri.M     hail-  al.lr    li,    slaiiil.      irn'.MA.t.     Mr.     .\li\.indir 

lirallv    luuai.ls  tin    l.;iiik.    11  arliii,.^   il    sal.  I\.  I!i.-s.    all    am  .111  pi  |sli.  .  1    iii^miiT.    win,    liail 

ISiit     III.     iNp.  ri,  iirr    pri.Mii    1 1  n .    LitiImii-  arliiiMil    a     liiu     ivpiilatinii     l.mldiiiL:     r.ail- 

1 1.1    ilir    pass,  ml:i  Is,    \\]„,    ,\\,  A    In. in  ^^:.\s     111     |-',un.pr.     Ii...k     up     llir     pn.Miin. 

r\liaiis|i,.ii    .iiid     lir_:iil.       It     iiia\     1 11-  H.     pn.pi.s.d   a    massivr    lirid-jr.    Iniill    upon 

lii.ii.  .1    ilial    tlir  if:-  all.iiiis  siii-h  a    tlilrUli.  ss  tlir     tiiliiilar    s\s|rm,     siirh     as    rarriis     llir 

i.M    Ihi     iiMi-    as    111    II.     ;ililr    I.,    support    ■;  I.i.iiiliiii  and  Null  II   Wrsli  I II   l!ai|\Kay  .arn.ss 

nil. Mil-     train.       Iiid.rd.     111    tin     mii\ lit  tin    Mi  iiai  St  rail     I  w  ila>  .      I  Ir  spi  nt  s.vi  ral 

rl     |i.i-lit     iIiiiiiil:     Mil      wint.  r     tin      (.laini  iinnitlis    insp.  ct  in;.'     tin-     ii\ir    and     liaiiks. 

Trunk     l{ailua\     i|srd    In    la\    ili.-.Mi    a    lli^lit  s|  inl\  1111:   t  lir  licklrin  ss   of    t  lir  11  unlit  s    .-11111 

fiark     111. Ill     liaiik     fi.     Iiaiik.    and     11111     llir  irr   niiis.      |[r  ntiiiiiid   In   |-'.iiolaii.|   111    f  s.".-J 

tr.iiiis.  li.inliil  l.\   a  small  l..ii.iin.t  i\  1.  aiinss  and  riimmniin-ati  d   liis  pn.pnsaK  fn   Hnln  it 

t|i,     1,.,..  Sli  pliriisi.n.       'I'ln        lalfir      r\tiiidid       Ills 

'I'lir     rirafisf     ilia.\l.ark.     IniwiMr.     \\as  appin\al    and    rniiorat  nlaf  nl    tlir     iiioiiirir 

I  spriii  iirrd  1  \  1  r\  spnii..;  and  .iiif  iiiiiii.      'I'hr  iipnii    ills    ilarino    and    skill.      Winn    Hnss  s 

ir.    llnrs  III  tlir  11  \ ,  r  niiil.r  il  lirrvniL;    pn-  drsioiis  lircamr  kimvMi  tiny    .vrrr  affa<kid 

carniiis.   si.  traHir   li.id   t..   I.r  ali.indnind   fi.r  \iliiiiirnlly    in    n  rtaiii    ipialtils.    (sprrially 

sniin    fun  ..r  till-,  .    \M  .  ks  until  till    ii\.  I   had  li\     \iin  riraii    iiifi n  sts  \v|in  aspiri  d   tn 

(Ir.ind     nr    had     lircnnir     Irn/ill     i.\ir    siilli-  plrtrthr    wnrk.    Iiilt    SIrplii  lisnli    supp.iifid 

riinlU     ni    rnalilr    fin     shaikhs    tn    Mutuir  his  ci.llraL.'iir  w  linli-luartrdly.  and  t  lir  "mk 

flnlinn.  was   (•oiiiiiulicid. 


Till-:    ()IM.MN(MP    Ol"    CWADA 
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Ti„      1,1,1    s|,„n     u;i,    liil.l    ..II    .liilv     -'-'M.l.  'ni.      -.Ilni-     ..I     Hi'      ii..hl.il...    m    "liH'li 

IN.U.   ..II. I   1S..-S   li;iiiiit..i   III.    M-,  11,    .l;i\    iin.l  !l..     iii.l.-.l-    «.r.     hii.l    In.m    ImiiU    I..    I.:iiik. 

1,1     m.lil    Ih.^    I.n.li:,-    u.is    ,-,„,i|.l.l..l    ....  u;is    lli,     n,..^l     .xmliiio    l;i-k,      TIh'    Ihimi.  I 

N.,N.nilHr     -'Uli,      1N.V.».        S.ni.MMs     u,i.  u ;,.   .-...V..-.'   I.  ,  I    I.  .n^.    I.v     I  •;   I.  .  I    ^m.I.  .   :in,l 

.pniho    u|i..n   liini   ,iii.l    liw  .■..II.-iIh,,;,!  ..i',  .,1  IM.rt  lno|,.  .Ii\  i.|.  .1  int..  I  u  .  nl  \   Tin  ■-r^iii-. 


1  ri.i  MAN    ;  KAv.i\t,-Koo:.i    CAi;    on  Mil.     ■  in  ri  unai  kinai.    mmiti.I),- 

,\,|.s     iiini.    1,1,1    ,\,i-\    (lilliciill\     u,-,s   s,il,-  ;,n,l   th.    I..i!.  I--  ».  1.    r:,ll.  .1   M|...n   I.,  Iliii.!!.' 

|,l„,|'|,,|      ;,.      It       ,1,  \,  in|l,  ,1.      illl.l       \Mlll      \.l>  ..l.lll  I     tnll,    ,.|     !,,(!, .1.        li>      III.      I III.      hl-t 

hill,.  ,1.  I;i\    I..   Ih,     u,,iL.       N..  iliali.v^   u.  T.  (.I'     111,      -J.-J.-.dJKH)     ii\,ts     h;i.l     l>.  .11     .liu.ii 

ta'k.n.   'I'll.   1. 1. ■!■-"<  n  I'nill  iii">ii  aiii|il.' liiu  >.  ".II  mii.I  Iriilv    li.«iii.    ..ii  Aiiun-I  '-■■■>lli.   IM'.ti. 

an.l   (Mill,, I    u.ll   <l..un    ml.'   Hi.     n\.r   I.e.!  I,\     Uis    M.ij.^ls     Kn.j    i;.l«..r.l    Nil..    Him 

1,1  uithslaiui  a   run.  Ml    ..I   soni.'  7    mil.-   |.rr  I'liiu-.    ..I   Wal.-.  £l  ..'iOlMlOll  1,;..|  Ih.  ii  .|..iil. 

|„,in-    and    III.     1.  iiil\  up:    h-.   slin\.s    uln.li  an    im.  \|..  i-L  .1    ivmiII.    a-    tli.     .  \|i.  n.lil  hit 

:i,v   ,.  I    U|i  .a.li   -|iiiiil;.      TIh'  .ii-na.r   uas  "as   '.UKI.dlH)  I.--  lliaii   Hi.    .  -Iiiiiat.    I   pur.. 
Iia>i.lirap|.r.l  s,,ni.  uhal    li\    111.  —  iH.rt    p,  niul  'I'll.      Xi.'t.Mia    ■|'iiliiilar   liii.l-.  .    a-    it    was 

(il   Ih.    WLikmi:  ^1  aM.ii.  Nvhi'li  a\<  ia;ji  .1  .inl\  call..!.    \^a-    ri<'k.iii..l     I"     !'.■    tli.'    ■■|ml;1iIIi 

soiiK     l\v,nl\    six   ur.ks    p.  f    >.ar.    niitil   III.  \V..ii.l.  r  ..M  li.    \V..ii.l.'      S. .  s.,iiii.ll\    ^^a.   it 

sup,  islnictmv    c.Hil.l     li.      lak.n      in     liaii.l.  limit   thai    il    ,|.  Ii,  ,1   t  li.  capri..  s   nl    t  lie   Si . 

r.\.i\     availahlr     man      ^^as     cr..".!..!     ..ii.  l.aui.ii.'.     I..;'    n.arl\    l(.it\    \.ai-.        H    \Nas 

all. lilt    .'{.(too   lali.iiir.rs   liniliii;:   ,  nipKix  nu  nt  a   lin^.'  m.  tal   l'..r,    .■air\iiii:  a  sini^l.    track, 

uh,  n  till    task  uas  m  lull  sum--  an. I  as  tin    lailuiv   husin.ss  ._.v,v    it  lufanic 
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354  KAILWAV     WONDl-RS    OF    THI      WORM) 

t;iNr,l  ;,i:,l  tasr.l  nnt.l  it   carnr,!   KM)  trams  -Ji.   hours,   tl..-  lon-.st    si„u'lr  sp.  11   l..!..-  nf 

a   ,la\.       Tilt      uoikini.'    of    tlir     l.ii,l-r  «as  t  u  o   hours'    .lnrat  loll. 

l,n„i..ht    to   lis    limit:    not    aimtlnr    tram    a  'IIm     nru    liri.l-.-   is    iiiolv    lliai,    lui,-     tin- 

,lav    'rouhl      l.r     s,|u.,/,,|      iii.        Oiilvoiir  « n-ht   of  it  s  prr,|,,-,ss,,r.  rniil  ainuiL'  -•-'.«'»•<• 

Irani  ronl.l   hr  on   tli,    ImhI^,-  at   a  tinir.  an,l  tous    of    st,,!.        It     is    (iH    fr,  t     S      ^^^  ^^^ 

tins    holthn.rk    s,  t     up    hrasv    traMir   .•on  nirh- s    iii    unilh,  a.i.l   van,  s   from      ,,^,j^^. 

,,,stio,i.      MoivoNrr.  IIh    .UL'in.s   ami    trams  Kltof.O     frrt     in    h.iL'lil.    "Inlr 

so,;r.u    m  «.,;.-ht   that    apiMvh.  lis saros.  ,t     rost     L  KM.,.MM).        Th.     pivs,  nt     link     of 

,.,,i„-,rmMu'  thr  saf,  tv  ol  th.  siructun  .  .ommuincat  lou,  Unoun  as  tin  \  iitorui 
A,vor,lm:^U.  in  t  h.  ,arh  nni.lirs.  t  h(  .luhih.  l{ri,l-r.  uith  its  ,l,,ul,l.  tiark.  is 
,,,„.|,oi,  aro..'  as  to  ulHtli.a  tin  timr  ha.l  Ilk.  1\  to  im  .  t  all  n,|Uiivm.  nts  of  th,'  rail- 
not  arrixr.l  ulan  th,  !!.,>,  an, I  uax  f..r  inaiiv  \,ars  to  ,,.m,',  its  ,a!ia<atv 
M.i«  the  Sl.ph,  ns,.n  hn.i-r  sh,,nl,l  1.,  I„ mi:  |ira,t  i,mI1>  iinlimit,  ,1  m  c.n.luiH-l  i,iii 
Hriditr  «as    .^,,|,;,.^,,|,,|   I,,    ,,  .trmtur,     nu.iv  "itli    th,     ihrtri,'    hh^.k   svst.ni.    p,  runt  t  in.,' 

""^"'"'  ,„     a,-,-..i,lan,-,      uithlli.     I s.       s, t  lin  ,    t  ranis  t ■  ,,ii  ,  a.li  roa.l  of  t  h.- 

Th,.    ponit     ua>:     •■  What    istli,in,.sl    ,,-,,-  l,ri,|./c  sinmltan,  ,.usl>  . 

„.,m,.aliii,Mnst,ia,hi.xrtl„    ,l.s,r,,|,n,i-.'-  Wli,  ti      Hi.       Hntisi,      huihl,  rs      lai.i      Hi,- 
Th.    sul.|.,t  uas,lis,.uss,,l,arii.sllx   ;    Imallv  oriijmal     stivtrh     ,.f      railuav.     .'oiist  it  ut  lu- 
ll    uas    ,l,,i:|..l    that     th,     lasi.st.    simpl,-sl.  Ih,     haimlat  i,.n    of    th,    (.ran,! 
iin.l    ,h.a|i,st    in.aiis    ,.f    111,,  tini;   th,'   situa-  Iruiik      syst.ni.      tli,'       l,r,,acl     ^^,^.  ^,^^,^^^. 
t„,h   v^as   t..   ].i..\i.l.     a    n.  w    su|-  istrmtur,',  i^au-r  of    a   f, ,  I    f,   inch,  s   vvas 
,„;,kmL'     111,      .■..ii\,rsi,,n      iil.,ili      ]ii,  ,■,  m.al  a,l,,|.t,,l.      Hut   lat,r  ra.luavs  in  ot  l„r  parts 
Im.s    iin.hr    tralli,'    .■,ai,lit  i.  ,ns.       'I'li,     purs  ,.f     Hi,'     I'.ast,  rn     pro\  in,',  s     pr,f,rr,,l     th,' 
u,,,     ,nlar-,,l    s,,    as    t,,    tak,-    a    ii,  u    aii,l  St,  philisoii     naiii;,-     of      f     f, ,  t     Sl     iii.li,  s. 
\M,l,r    op,  II    liri,L,-     I.,    a, •,•,,111111, ,;lat.-     two  (  aiia,la     a,.^,.i,lmt.'ly     had     its      ■■  Haiti, •     of 
s,.ts    ,,f    iii,tals.    a     r,.a,l     f,.r    trains   as    wall  th,     (iaiii;,  s,'    ,  vdi    as    <h,l    (.r,at    Hritam. 
as    hii;liwa>s    f.,r    v.hiriilar   ami    p,-,l,strian  Sir    Ifmry    Tyh  r.    «li,n    h,     assiiim^d    tli,^ 
j,„.jllii.          '  pr,si,|,ntial    chair    of    tli,>    iiml,  rtakiiiL:.   r,-- 
Th,     pi.rs   wry,-    cxainm,,!    ami    f,,iiii,l    t,.  ,'<.iiiiiicli,l,-,l  in  I.'^'IT  t  hat  t  h,^  a  f, ,  t   (I  inch, s 
],;,\,.      |„,ii     huilt     s,,     str,,ii-ly    that     th.y  sh,.iil,l   !>,•  a,lopt,,l  as  Ih,    s|aii,lar,l   lor  tin- 
,...., nil,, I     n,,     al:liti,,nal     r,inr,,niiiL:  ;      th,  I  iraml    Trunk,    aii.i    t  hat    a    pun^has,  ,1    siil,. 
,„.u    ma.,,iirvl,,   carrv  t  li,'   ui,l.  iiiiij:  in,  r,  ly  si.harv    str,t,^li    of    i\i)    mil,  s.    ninimii.'    froiu 
„.,^    a  I, I,, It,,    th,^    ,,1,1.      W,,rk    was    c,,iii-  1),  tr,,it     t,.    l',irl     lluidii.    which    liail    Im,  n 
in,  II,',, I   in  (),  t,)li,r.   ISHT.      Ka,li   n,  u   span  hiiill   on  tl„    narr,i,\,r.  shoiil,!  I,,-  c,,ii\ ,  rt,  ,1 
was    huilt     ar,.iiml    lli,^    ,Mstin-    tiil,,',    aii,l  t,,      th,'      liroaci,  r,      -auiic      ir,,w ,  \  .r,      t  li,' 

uh,.,,    ,' pi,  t.    I    aii.l    r,  a.ly    f,,r    s.ltii,;:    Hi  St,  pli,  lis,.ii   aaiiuc  triumph,  .1  on  t  h,    .\,.rt  h 

p,,sili,,ii.    th.^   ,^M    spall    was   int    auay    fr,,iii  .Vmcricaii     .•.mtimnl.     so    that,     imlik,'    Hi,' 

its    siipp,,rts    ami    lh,ii    witlnliaNMi.      Work  (;r,  at  W,'sl,'rii  Wailway  at  lioiii,.  t  li.- liraml 

WTiil      r..rw.'ir,l     iiiiiiit,rrupt,',lly,     span     l.y  Trunk     l.,.w(',l     to    th,'    im-vitahl,'    wilh,,iit 

span.  alth,.uji  h.r  two  1 ,t  hs  n,.t  a  st  r,,k.'  ,1,  lay.       In      I ST  ^     th,-     lini.ul     L'aUL'c     "as 

,.,,,i|,|  |„.  ,lon,    owiiiL'  t.,  th,'  s,  v,rity  of  tli,'  aliamlomil   ni   favour  of   that    of    I   f,,  t    .s.^ 

wiiit,r     ,,f     IS'.'T    s.      Mxtniii,'     pr, cant  ions  ini'liis. 

|.,;„|  t,i  h,'  ,il,s,  r\,,l  s,,  as  t,.  r,,lu,',  mt,  r-  While  Sir  H.iirv  T>l,r  iiianif,  stcil  sh,,rt- 
f,, ,,,(■,'  with  trallic  to  Wir  inimmmii.  but  siuht,',lm  ss  in  i,  sp,,t  ,,f  tlii^  'S.iuia:  \u- 
this  was  fullill,,!  s,,  c,.mpl,t,ly  that  ilurint:  was  ,  \,-,'pt  lonally  pirspicacious  in  an- 
il,,' ,  iL'lit  mouths  coiistru,li,,ii  was  m  otlnr  r,  sp.it .  (  liicau'o  at  that  t  inic  was  a 
pi',,L;r,ss  th,'  a,_,u'i-,-j.'at.'  p,ri,"l  f,ir  which  luallhy  ^rowm^:  town  of  ■Jdd.OOl)  people, 
th,     liri,li;,'    was   clos,,!    am,.unt,il    only    to      Tvhr  a,l v,>cat,'il  pushiim  tli.    liran.l  Trunk 
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nMl:il-   ilil'>  IIh-    Ihi.I.Iiiii^    n,rl|o|Milis    nl    til.-  i:vil\     sui.ikino.    u;is     l.ii.l     as     clirMpIv     as 

Muldlr    \V(-I     villi    all    |in.sll,l,>    s|i(r(l.       'I'lir  | ..  .-si  Mi.    Ilia  kl  I I-CMIM  -    Id    a  \  c  ,1(1  ul  >st  ilcl(  -. 

in.is.iiirni    uas  ,.|.|M,M,I,   l.iil    In    i;aiiM.I   III.  and     uilli     laavv     lianks     u  !ihIi.     a-     tralli,- 

,la\.  ami  III.    laiK  u.  1.    .aili.il  iiit..(  hii-a-".  i:  i '  "  •      Imal.  I'd     <ass.     cli.ali.    anil     i|iiirk 


tOMBINIl)     I'ULl.MAN     AM)     bl.l.l  I'KK 
The  lower   t>enhs   are  mule  up  between  each  fating  pair  of  seals.      The  upper    beu!'.>   are  let   duwu 

like  shelves  from  the  an^le  teiluiK- 


'I'liis  was  a  smart    ilis|)la\-  of  .  nl,r|)risc.   as  iii.i\  .iii.iil    s(\.nl>.      I'or    sniiu     \rars    llic 

siil,s,,|ii,  111      , Mills     li;i\,'     I1I-OV..I     .i.nclii-  coiiiiiaiiN     l..l.ral..l    lli.s.     ilrau  hacks,    with 

siv.ly.    h.caiisr    llii    st,,l    lii-liua\    ImIulii  llic  ivsiiU    llial    il    uas  ..iitsi  ni,|,r,l   l.y   iiion> 

Mmiliial     an. I     llii-    ■■  Wiii.ly   (it\     '   cuisli-  i  ii.it;.  t  ic    n\als    uliicli    hail  ails,  n  ;    iiidicd. 

Iiil.      Ihr  hnsiisl   i-aih.\a\    all.  r\    in  (ana. la.  its     v.  ry     .  \ist,  iic-    u.is     t  lir.  at,  ncd.      'I'lii- 

,.\.r     whi.'h     ll..\\s     the    r.iniiiH  ivi      ,>l'    l".>  railwav       h<,aiiir    a     h\    ui.r.l     ,.!     iv|ir<.arh 

liiiucrlul   naliiiiis.      'I'h.'  i;ri.u  111  nl'  Miuitr.al  t  lir<ini;li.>ut   (ana. la   and   111.    Iiiit..!   Stairs, 

as    a     shi|i|iiim     |i.Mnl     diirmu     tin-    sinniiK  r  and    \vas   a\i.id..l    h>    all    .  \i'i  pi    tli.is,-    uli.i 

IS     d(\(li.;iint;     lliis    liallir    in    an     ania/inii  titlicr    had    l.i    lak.     it     ..r    "alk.      Disast.r 

maniin.     as    Chii-ai:.!     ami      iN      H.iinisliin,_'  a|i|iraiv.l    l.i    h.     ininiin.nl:     di\i,lriids    had 

indnslrial    i  ii\  nuns    arr    |irii\i,lr,l    with    an  vaiiish.'d  :     tiallir   lia.l   shrunk   to  luyhi^ihie 

aildltioiial    oiitirt    to    l-',nro|ir.  |ini|Mill  Ions. 

The  oiii:nial   lii-hua>    lutu.iii   tlusc  tw.)  .\t   this   jiinrlnrr  .n.|-j;rtir  spirits  srcurcd 

points   «as  a   sinul.'  I  rack,  w  liicli.  conipaiM-  hi-    rnns    ol'    ronlrol.    and    tin     piorrss    of 


^im^^' 


^^  - 


CANADA'S     CF?ACK     TRAIN,     "  THK     INTERNATIONAL     I.IMITKD,"      MAKING 

Tilt*   S4!'    miles   .ire   it)\eied 


I  il^liP 


I^^jT 


^^ 


.^</.^»* 


-  fi  u^. 


MAKING  60     MILES     AN     HOUR     BETWEEN     MONTREAL     AND     CHICAGO, 

re  cuveied  in   11  liouts,   including  siups. 


^ 
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nins.n.h..,,    u:,s    n,Hl,,t::k.n    „.:„„1,.,.    ,.r  n :m,l     n      nnp,.Mn.     U.^      "as 

,,,„„.,        Th.-     »h..l.      -I     th.      trunU     m„.l  .,,:„■  ,11.  ■  I-  I^   ^ .      ThK|„.lMv   ,■, hmI,, 

|„i.,,„'M„„,n„l:nuUlur:,.,.«.,.(„n,  U|,.  ,n    Ih.     inln.lu.t, I    «Ih  Inl,,.,.,, .,1 

,,,„„|, ,.„.,!      ll,.t,n,,l.     ;,.i.i     ,n,.ns     m,|h,-  l.nnit.,!.       «ln,l,    l..,L,.     „   I: ^    ...Mk 

I),,,,;.     „„K>     ^ nl     ,.ul.       M..n,,v,,.     ,t  t.ain.    Loll,    u.    luxu ^    .fl '"mmI    :hhI 

u.,   ,1 1,    ,,.,.k..l    1. I    < i-    "-  N-.l.     ' nn.     11,.      ^^■^     n„l.  .     Klu,.n 

,,„„,|,     ,,f     ,1„.    s,„t,l,.     ,v|„.-.,i,l„,.     sll  M..ntn:,l  a„,l(  I.,.-.....  n,  •.'■-'  l,.H„sl„-,l..v 

,.„,:.       ,,,„|,,,„.      It      „>„■     ..!■     II..-     l..n..,..  tl,r    <.,,„„1    Tn,„k     hn,.    I„lu..„     M.-l":,! 

,1 1,    ,n,.k,a       n„l...v,       ,.      II:.       -'H.l.  .,,.1    (I,-,...    :-    H-    i-^i.^l    ^1.  .  I      .J,-- 

N,,     I,.,     11,:,,,       si.i.r,;..;.M..      ,.,■     o^,,-  ,„    H,--    I' '"'-'■    -"'I    '""    "'    ""     ^' 

t:!  .•(-.,  (,.m.       u.,v       ,X|»,.,l..l       .11 llH>  lH•,,^,l^      ImL.^hm,!      1.x      I>-.,.J,I     :,n.l      |i:.^- 

...|„„,.'    ,.1     l.n„.,l,..-,.    .,.,,1.    .,.     ,..nN  s,n,„,.     ,„ Il„-     NoM',     A„„,„.,„    m,,!,- 

|,av.-      |.r..\.,l.      till-      .■■.iir;,.^,...,s       |«.l,r;.  i,.  ,,l. 

„,„.,l,v     ..I    II:„r„„:„K    1,:,^     t„n„,l     ,.„!    !),.■  Wink      ■ -N  •  >  l-nln,.,    u:,s    ,„     ,„„..n..    11,.- 

„,.,..     :„„l     ,,,..-1     pn.hlal.k.    ,1,  x ,  l.,,un.„l  .-ailuav    aU-    ,HnM„,l     ll„      u.m-    arl,,,,,    „, 

,.v„n„a,„l:,„:,.l,.M,,:„l.:,x    l„.t.„..  Luv,,,.    ,,vaU.      .M,l    .k..,l     k  .,..!»    ■„ 

Tl,..      ,VM,lt       ol      tl„s      u,s,-      „,„v,       was  )„„■  I,., va„.ltlH, ■.■«,,■,:„■, ■,, I  a,„l  .■,.„- 

f,lt     ,„st:,„IK.      Tn,ir,.'    ,-..„..  ~ho„     uas    ,v.  solulal.a      ,.,lo     tl„-    pan  „1     s>sl,„,.        1  l,.,s 

,„„v,,|.   a,,,!!!,.    ,■,.,„„„  na:,l   r,„t,vs   ,n   tl„-  s„„„   .,1  II,.„h,s(  ,,  I,  „1I.  ss  ,.,„„|„  hi  ,„„  u  ,,s 

M„l,llr    W.st      ,,l,tau„„-    ,|""k.  I-    a,s|,;,l,h,  .iMiiinat.ck   a,,,!  a   l,M.„    sx.l,,,,.    „,,u    a.-,.- 

.,„l,,,„.,.,l     tl„s     n„l.     l..,lla„-    sl„,,„„„U.  ^ati„o   ^.:»M)„„ks,   l,.n„,i..  a.>.anl,,.s,,.l 
l-a.,,,,,,.,-     t.air,.-     a,lvan,v,l      hk,u,s.       l,v       u.  I,    -x .  ,■    1  lu     u  h.  .k-.l    Soul!,,  n,    0„la,  „, 

l,a|.s     aii.l     1 n,l-.     an, I     as     tl,N     Im(;,i,,o       l,as    Im,i,    s,„m,. 


(.ARll.I.ON     AMI     GKANVIM.K      KAll.WAV     TRAIN. 
The  oldesl   ir.iin   i"   A:neiic.i.   wilh  the  old  famous  ■•Birkenhead"   loconiulive. 


nil,     lOWlK     Tl.KMlNUS     Ol      Till       lUNOlKAU      KA11.W 


AY     AT      kl.KlNK     SL  HlKDt.GG. 


To  the  Eternal  Snows  by  Rail 

HOW     THE     JUNGFRAU.     THK     GIANT     O.'  1  HK      BKRNKSK     OBKRLAND,      4AS     BKKN 
CONQUKKKD     I^V     THK     STKKL     HIGHWAY 

KHK      \1)()I.I'1I     (.1  VKl!  WInl,  .l.M.nainL'   tluMiouMtaii.  ami  .n- 

/1-I.I.Kl!    xvas    an    ,  Mt.r,.nsM,i-  j..>M,n   th.  vi^ta  of  <;lacu.-t.,,.  a.ul  ra^^r.l 

,„^,„„,,,,„,„,    .,r   /,„,,,,,     Tin-  M,..w.<.la.i  .Mv.t    fonMin.  tlw  frownin,  rani- 

,lann.      ..i      l.i.Mii,  ..     diil     M,4      part  fn,M,  ^ I,  tlu-  lua.ls  ..f  tlir  .  unorran. 

,,r„„l   luin   Mianv  .M,,,o,-tu,„ti,.s  Moiirli,    an,l     Kij:.  r.|.K.h    t,^.,-    ah.-v..    tlic 

,„,    nlaxatioii.   Ini,    ,11  August.  .I.v,.  ravinr  of  thr  namm  NN  Int.  la.tMW. 

,s..!.      IH.     s..,/,..l     ii„-      0,,,,,.,-  l,i..v.sl„...an.,.  anvst,.,ll.yat,ailm,l.lM. 

.uni.v    t,.     M,a.,.l,     a      1,  u      .las.'     h..!,.lav  of    snu...    ^0,u.h  ..ui-Ka   lii.lur  an.     lii,  u  r 

.„„-l„s    .lau.l,.,.,-    m    .1,,.    M,.n.,.s,.  (.i,,.,-.  np    tli.    s,,,.-    -I    .!,.■    nionn.am    ua  1.        I 

,„s    itiiuran     indu.!,.!    thr    a...,,,,    of    Hu-  from   ronian.T   an,l   nll.n.ss   mto   tlu    shin 


SrluMiioni.'an,!    tl,.-  anluoUMU  ss  of  .•linih-      nit  of  l.iisin,  .s  an.l  .-onini.  r- 


mi;    I 


.    lA.n    the    lasicNt     of     inoiintains   afoot 


\\aN   liroiii;lit   lionu-  to  liiiii   vividly. 


V.     Tin-  l.la.k. 
streak    wliich    lie   saw    miaiuitrd    from    tlu- 
ittlc  iLKomotivf  wliicli  wa-,  pullinj,',  snort- 


i 


360  1<\I1.\\\'»      WONDIKS    (»l      nil      WHKI  I) 

inj,    .iimI    .li.iiMMi-    1.1    ,i!l    It    v^.i>    "c'lll,    I..  I.'  Ii.i\.    |.M  liniiii;it\    siirvf)  >  liliiilr.      Furtll- 

|,||    ,,, vw.  ,  ,,in,l".        I.I.I.  M    Ullh    M-ll.'l-  VMtll    .1    Mll.lll    |.:hI\     u;.--   v.  lit    ...it    t.i  .liMM.V.  r 

.,v,,llh     h,,ii..v      Ir..  k    nl    .|,,l    ul.i.li    Im.I  1     ^iMl.i. I     iMhh.i     lih.      I). .Ill      Kl.inc- 

I,,,,     1,1.1     I1..111      l,.iul.  il. nn,„.  II     ll,i...ij.  Nlii..l....j     I.,    tl..      I"! ^1     l"i-l''     ■••     'I"- 

til.      Kl.  1.1.     Nl„..|.  .-     l'.i->.       II.      uil.li..l  I. M"''l-      '''I"     I'l-M.i^   Ii.mI   ;.    I ..MS 

tl„.    .■..Mllini-      VM.;.lli>      I.. I      M.Mi.      iiiinnl.s  lim..       S.  1  .niil  .Imi'J  ain.  .11-   I  li.    1  ;r.'- .1  ll:nik  > 

.,,,,1     linn    |„..;-.,.|..l    I.,   1,1.     I I.    I sinu  ..I     II,,-    I   iiii.   >>ill,   il~    l...i-..ln.     ry.rj-. 

|,.l,,|    ;„i.|     .|,..ikn,..     I.,ll     1,111..  'l"l'    "11-    ■""'    ^l."l"-    ,I,'I-H,_'    .,\:,!..lirllC 

WIhIiIi,     I,  I,mii..I    I..   /.,n,.  I,    :,    i.  "    ,i.,^-  iiii.  I   I . .,  k   .|i.  I.  .   »  M     .  A(  it ,  i,j   ;iii.|.l:il,-.  nlU^. 

l.il.  r    1,.     -..iii'lil    ..III    ...I I    I,,.    I, I, ,11, .III  Til.     .1,^11,..  1-    ....i.jl.l    II.     I, I, .-I    .jii,.!.  .   ,.l 

1,1,  II, I..     III. I    III    , (111(1, i\ I  II..     ' Ii\       Ml.  1,    v^l...    k,,.  u     II,.     1,1 

■\    Sl.-irllilH;      iiii^i      ,^     ^..|„|,|,       uIimIi     \v;,-.ll  l:l,ll.      11,1,111^1.  K         ,11      "1.1.  1       I"      ' "       -HI. I.. I 

''■'"'""■'■''■         ll„      l..,.k     ..I     I.,.     ri„,i.l.       111.  ll.r..ii'Ji    111.     I.i^ln Tli.     |.i .  .rii.  ,l.  r   ..I 

,..,|i,|,;iiii..iis     li.l.lM.I     iiiMilK.     I. Ill     liii.ilK  111.    .rlLni.     Ii.i.l   l.:ili...Mli.     ,i,,|.....,l.iliU    i.l 

|,iiii,-ln;it.,|  liiTLii^.  i.,.li.,i.  vMll,  111.    <|,..M  a    .hiiL'liI    I'll.     I..  Iv>..  11    111.     \»"  \ I-.   ^1- 

JMtury    .■i.iniii.iit..     ■  lin|i.is.il.l.    I'     ■(^iil.  11. .    ;:i:i.l.  ^   ""nl'l    I"     '""   -'"l'-    ^"   I"    I  •"' 

illl|ini.-tir;il.l.    :  ■■       ■■  K.irhllli.      TiM  1 1 1  u  .  1 L  I .  .11, u.  . I, , I    11, 111    111.     ,  11,111..  1.   .II.. nil    -.ai.'h 

„ri.|    I...I1.  I-    li.,.l    111.     .:ini.     i.l'.i.    I.nl    ■-■■'^-  I'"     ■■■"    :,Iil:ii1'1'  m     -i^'""    •'    ni:,Mniiim    il.' 

Il     ii,,:'       •I'll.     II,  iiinl.i.  Iiir.  !■    ijii..r.  .1    lli-n  "I     1     111     t.       Tli.     l:iil»:i\     |  ,|.  .1 1 .  1  .    u  ■  , I 

r,  i,,;,ik..  .-111.1  .1...  1 1.  .1  iii.'i.    \  i,..i..ii.l.\    IImii  I..I'  ..  \.  r,,l  in.  .nl  II.  Lnl   "  I.,  n  I  li'  \    1.  Inn  1.  .1 

,  \,  r    II,;, I    1,1.    1,1,. I    v\;,.    |.;,vl.|,  .  til.  \    li;i.l    ^Mlll    Ml'  m    ■!    I...:.li..n    »lii''li  ""ii 

Ti,,    .,.|..i,|.|iii,'  Ml    (.1    111-    I,,,  ii.l.   »:,s   IM.I  .1.I..I    NMlli    <.n\.  1    /.  II.  I   -   ni.liM.lM.il.. 
sinpn.ni,.  I..1    II.  n    ( .ii\ .  1   /.  II,  T  -  |.ro| ..  ...,l  TIm    ..In  m.    u  .1.  iii\  .  .1  mj:iI.  ,1  m^'.hh.  m;..,  .■ 

,.,,l.nMK      ^^.,.    .Milling.        Il     ".1-     n..lliiirj       iiiiiimI.I\.       .\ll|i..n,li     ,  .  .ilI  1  n.l  1.  .n;il      ^^..ll. 

n,,,i,     ii..i'    |.  ..    III. Ill    |..  ciiriA    ,1    i;iihMi\    11.      n,     Hi.       111. p.  r      ..■■I1..11.     \^^l 

I       II,  I'rrliminarv 

III,      s I     ..I     111.'    .Iii,,,li.,n.      TIh'    i.l.ii  .-,  ilMiii   I..  I..     Iiii:lil\    .\|..r.|\.       y,y„^y^ 

U.I.    n.il    ii..\.|    l.>    ;in\    ni.  iin-.    I,.  i;iii..     ;il       .  ,u  ii,,^  I,,  I  li.   .\I.i.I..MIm    Inn 

,|.,f,,-,nl    linii.ii    .iMiikir   iin.JTt    !,.,,!    I,,,,,      n.  llii,,.  1 1,.    Iimiiimi.  1 .  .1.  .  i.l.  .1   L'  l:il  li' 1   I  li' 

,„,||ni.,|       l.s       K..-liliit.      •{•,■;, iiUi,  li,  1-.       :,M.!       I ■!.       'i-li.    liM.iM.i.il.n|.|...il  ":L^^lll|.|"'l 

l,,,,-!,,,'.    Ii,ii     l!i,\     li.il    I,..,,    I..il.,l.     Tl,,       ,i|,.    11,.     -.-l,.,,,.     ^^:,-   .Mill..)    I"   111.-    S^^i--- 

/nii.-li     nMinnhi.liii.  r.     :,.    n     I'-nll     "I     lii.       I.  -  i.hil  nr.  .      1111, 1      i,.-.i\..l      11 ,-.  ..nr\ 

,.|i,,,|,    ,,|     III,'     S,-liil  Ili.TM.     li:,.l     ,r;,.|...l     111. -Mil      -MM.-ti..M.        'I'll.  11      Hi.       |  ,r.  Iiiniiiiir^ 

,,  ii„„n.nl  ll..^^  li.'  .-..nM  .1I.-.-...I  "III  |  ,r.  |  lainl  m  „,.  ^^.|■.■  l,ni,i..l  t..,vw,r,l.  (  »n. 
III,,.,.  I„|.,i.  liiin  li.il  l:iil.  .1.  Tli.v  I'l"  Im-  ":i-  ..liil,li.l,..l  nl  i  .:inl .  1 1  nnmi.  n. 
I„,,  ,1  I,,  |,ik.-  111.-  |-;iiU\.i\  llii..n-jli  III.-  an. I  aii..lli.r  al  Kl.iii.  .S.-1,|.  ,1, -'j.  'I'll, 
Willi,  1. 111., -Inn.  \:,ll.\.  ul,i.-l,  li.  il..n,,,l  W.  ii-j.  rnaiji  llailwax  \>a.  Im  1„  n..,l  a.  a 
I,,  1,  inilU  ,,n|.i,,,-li.-,,l,|.-.  II.  |H.n,t,.|  -.ii|i|,l\  In,..  I.nl  l!i.|-.  u  a-  ..,,.  .lilli.nll  \  . 
,„i|  |!,al  111.-  W.  II,.  i-iial|.  I!ail»,-i\  slail..!  Diiinij  111.  I..iin.l  ..  a-^-n  Hi.  ,-a|,ai-ll>  "I 
|,-.,ni  l.ani,  il.rnnn.  11  an  I  .-lin,l..,l  l.i  KL  ni.  Hi.  liIlL  Ini.  ua.  ..>  I.i\.,l  Hial  il  n.nl.l 
S,.|,|,  ,i,  ,^  .il  c.TTd  ),  ,  I.  'riial  U.I.  II,.  ,. I.-  n.il  1 1.  ,1..  ,1  1<. I-  Hi.-  Iian-il  ,.l  nial.  nal  I.  .l- 
\  i,,n.  n  .ill,- Li  Hi.    .luii,  li  an  .ninniil .  aii.ll.\       Hi.     n.As      |.i' I.        .\,-,-,.nlii,,l>.     mini.  n.. 

.lai-liii,    li-..ni    Kl.  111.-  S.I11..I.  ,,   Il    u..nl,lli.        tjnaiilili.^    "I     --I'.i.  -    " '  i'     Ih-.'MlIiI     n|>    t., 

ii,,,,..;,i-\    I,,  ,,\,  |-,-.,in.     ,.i,l\    an. .111.  I-   r, I       l.anl.  rl.rnnn.  n.    ..  iil     n|,    Hi.     iiK.nnlain    l.\ 

..l.dim  I.  ,  I.  a.  111.    .Ini|,_liaii  ,,..  .  I.,  a  II.  i-lil       rail     a.    ,  ,|.|„  .il  ninl  1.  s    ,  „-,-,ii  n  ,1,     ami     nv  .  r. 
,,|-    i;;,i;:|    |,  ,  |    alu.M-   .,  a    I.  \ .  1.  ,:,,-|,,  .1  at  ..  \ .  ,  a  I  ,-,  ,n\ ,  1,1,  nl   |„,inl --  I,  .rwanl 

Alll -jh     111.     Ill,  II, K     U.1-.      ^,,111,  uiial      (il    Kl.  in,    .Si-lii,  ,|,  ■,::. 

s,-,|,H,-al    a.  1,1    111.     r.  a--il>ilil\    d    tin     r.iut.-  .\t     lif^l     Hi.-    .^..in-    i.    .  a.\  .    .'is.    .lartina 

ulii,-li  (.n\  I  r  /.  11.  1-  --iil:-.-^!.  .1.  Hi.  \   ,l,  i'i,l,  il      fniui  Scliixl,  u;^,  t\n    lin,    lc,ll,,u-.  tli.-  Si-liic- 


Tn    III;    I nuwi    snonns  \\\    k\ii. 


V>i 


,\,.uj  Piiss  ti>  111'    Kii:'  I-  111 -h    t 


i,l.,u         I., I.        i>>l      111'       I  '-I      >    1  lli'll-    "I     II"      I'lll^'lV. 


„„i"l,     «liirl.    .I.M.I.-    II-     VM"I'      I '"  '""'"^      '■""'"    l'"»'"-'t'l'"'-"'     '"-'^^"\ 

Mli.U    I  u.v.liM...     TIm-  .•...mm...  ..r  flH-  mil  ^il'l-    ^'1-   !■"    -I-I-    !H..v.^M.„  .I...VS.   an.l 

.  „,     !,.,>    ^^n„..lll    a    V iMtuI    ilKim,.    1.1       ..Hi-       ,..p H-       Tin      iMmn..  tm  nl^ 

S,l,„,|,.-  Tu.tllV        V..ll>      ..     •■      111"--      «.!>  Ml       ll'l'       r..h1,..l I.:U.         I"       I"        l.lll.lH.I 


nil-,     JUNl.lRAU  HAU.VAV      TKAIN, 
Showini-    '  ..omutive  with  two  i.o.Khe,   :nKl  ihe  ..v.-rlirnd  t- .|uipmfnl. 

,„,!  :,|„,„.r  fur  mills  .inmn.l.      Tn-,|;iv  t  h,  iv  "ill.     .Mm,,.-     ..iiv:       niilliiiii;      imisl      1»' 

;„•.        lull     IllH        lin|:N,     Ihlllk.ll      lu      s!„,|,s     ,„.l  olllilllll.     IlllMUs,       ,1,111,1.,      till       U  H 1 1  .   I'.      ullMt 

.,||„r  iluillin-s,    uliil.   l!„    nnluav    ,l.|-|    is  n.iisl  i  url  h.,i     is     ,i,     lull     sum-,     IIh      ii|i|h  ,■ 
;,  liusx   ,  .  hi  iv  oI  ;mmKit  u.„.      'I'lir  Will,..  Ill-       |..irl 1m      r.nl"^'.^      ^"v     |s., !;,!,, I     .-.■m- 

.,1|,     Ii;,,luaN.    smrr     Ih.      Illsl     s,..||uns    ,,|    llir  pi.  I.l\      llMn     111.      InUil-    s|:,l,n„s.         lioll,     III.. 

.1, „,,,„,„    ,-,,,,1   u,nn|,.|.,, I,   lias, |,mI,.|„. I  Win,,,, Klip     mul     Hh'     .Im.^lraii     liailuav, 

u,„„l,ilulK.   anil    il     IS    n.i    mi,.,.mii„.,.   ,n-  an'    .-.aiip,  II. -1    t"    s|,„l    ,l,iu,,    m    0,.|.,l„i. 

..nm.tai.r,.|,.r   .•i.Ollo   p,,,pl      I,,   lu-   Immi^hl  i.vm,     I-    Hi'      1"  ^iV\     l^'H--    "I    ^"""     "''"'' 


ip    liiim    l.aiil,  I'lirimii,  II    an 


,1    (.1111,1,  jual, I       l.liii  k  till    tiai-ks,  l,iir\iiii^   IIm  iii  m  plans   t,. 


a   ,1,  pill  1.1   ;.(•   f,  ,  I    ,.r  niur,.. 


■n,     K,,,,,.  (ila.i.  r   slain. II    i~   -M  .sT   vanls  an     l,n.ui;lil    np    m    tli,     lal,    auliimii.    ulun 

IhmuhI    Kl.in,     S,.|ii..|. an.l    m    lliis   ,lis  Hi.     t.,uns|    liall,,.   has  ,as,,l    up   s,,m,uliat. 

Ian,.,      ;i.-a    I.. I     ill    altitiiil,.   an     n^rvruuv■.  TUr    sP.^U    n.pmvil    lor    a    uml.is    u,.rk 

oiM,,o    a   niail.     1.1    l:;-|T    p,r   f  r,l.      At    111,  ,  ompiis,    I  u ,  iil>    rivr  i-ar   l.ia.is.  ,a,.|i   ,.l    sis 

pn  s.  Ill    m,. Ill,  lit    tills   is   111,.  (.(insti-iii.|i,inal  tmis      l.'.O   tmis  m  al 

AC. 


'I'lic  (.,iiislru(tlciiial 


J'-J 


KMIWX'i      WONDIUS    Ol       llll      \N(H<II) 


i 


MPMiv   i>soM.r«l,Ml   MM, ,„|..ui-.,„  u,ll,  ai.         M  II. I.  |...n,l   II,.  1.    1^  .,  ..iilnil  K.ik.  rv. 

otlHT  .•nl.T|.rivs,    immmI •_.    I. ....I    II"'    I..  "I-"    ■'II   •!'■    '"■  "'   I'"    'I"    ""iWini;  uan-s 

|-,„ia.r,;     Init    I  l.i>   i^   ■!..-    L.   H.'     ImI    H.'l  ''    |ii.|..n..l     ..n.j     >.  iil     l..iu.,i,|    as   . I,  sin  . I. 

„„„,     ,a I     I..     .n,|.l..^..l      ..■mm;     L.    H.'  "I'll     H"     |.i..M-.i,,ns  an    al I.mIusiv.U 

,,,,|ii,,,|     ,|,,,,,i.I.i      ..I     Hi.      vw.ikih'^     ai.a  ,  ,11  li.    |  .1.  s,  i  s  ,  ,1   \  ai  i.  U  .  il    I..  ni.^   in.| M' 

■n„     l.nni.U.. i.K     I.,     .hu.n ..n.  .x.^'l    ■''     •■'"     ml.  ,  \  aU    I..   -  I    .l..u  n    i.,l . . 

.,,  I.    an  I    III.     la,'.     Is    so   smaM    1 1,  a  I    .  .1,  K     a  tl..       vail.  v.        Tli.       ual.i      |.i.l.l -     III. 


VliW      IK..M      A      UIM'.W      AT      Till       IISMIIK      SIAlluN       bllOWlNl,      Till.      lUM.l  K  AU  JOC  II 


haii.lliil    ,.l    111.  -I    ran     |.l\     III.     ihilN    -iiiiiil  iil.sI     a.iil.^.      Ni.l     a    ilrn|,    nf    fn  s|i    wal.r 

(.,,1,  ,,,1^1,^  I-,   l.i  III    (ililaiii.il   li.r   l.iM'  I'l'  Mil. Ml  \.   as  all 

W..rk  al   III.    l-a-.  I-  (,laii.  r  I.  \.  I.  allli..ii-li  III.     ir.  .  ks    an. I    |.,riviils    an-    In./.iii     si.liil 

il     ||,  s    al     an    ,  i.  \  a  I  I.  .n   .  .1    .  .Ii  I  \    T.f.'i  t    I..  I.  1 1.  .in    \.  .\ .  nil.,  i    I .  >   Ma  \  .       K\  .  I\    ouiin    lias 

l,     II, ,    1,^1,1    iinil,  ilaklii;..    anil    il      nii.>.s    a  I..    I..     ..Main.il    li\     imllini;    111.     •.ii..u,aliil 

s,.\,iv   sii. I Ill,     in.  n.    n..l   ..iil\    In  in  \\li,ii      il      is      i,  iii,  iiili.  i.  .1      lliat      li.iirl.iii 

111,    lai.  Ii.  .1  an,   l.iiMi..in  III.    .  \lr.  1,1.    (,.l.l.  ijiiaiis    ..I     sii,,u     \i,l,|    ,.iil\     i.n.     ipiail     <<\ 

In     ^^lll|.l     II,       I.  iii|..  i  al  ni.      lalN     I.,     at  «  al  ■  i .    an.l    I  l,,s  ,  m Ills    is   r,  i|iiin  il    Inr 

l„l,,,v    III,  /in...    |,,.inl.    I. Ill    111.    a,i    ,si|i\,    SI,  a    lain. In, I    ami    ,.ir      |.iir|i(.s,  s,    ll„     task    ,.l 

Hi:, I     111,      full    ,||i,|     i.l     III.      li.Nv     l.li,|..ia  Hi.     r,  .ill  i  ai  I .  .Is    li ,    in.  .  I    I  Ills    ii,  ,  .1    iiia>     In- 

I, I,,      I,    n..l     .  \|:,  n,  li.ol     ',,    k..nl\     as    in  ii,,a.jiii,  il.      All.i-    nian\     ,  s|m  inni  nis    urn- 

111,     ilan,|.    l..\vlai,i!s.    \^l,il,     III   .lai,iiar>    an, I  i,,a,l.     an    in-,  in, .Us    .1.  I'Iri,  al    niillniL;'    s\  s- 

|'',l,i,iai\    III,     u,  all,,  r  mill  .!a\    issi.uanii  I.  in     "as     p,  il.  ili  ,1.     an, I     III     llils    iiiaiilu  r 

thai     III.      ^^..lk ,|  1 .  1 1    1 1 1 1 1.-    inllir..|„li  al , ,  |  .1'     sii  |  ,p||,  s  call    I  „■   s,  ,  iin  1 1. 


i 


ElbMELK     STATION     IKOM     THK     OUTSIDE.     SHOWING      WINDOWS     TWENTY     lEET 

WIDE     CUT     IN     THE     HOCK. 


3^4 
r 

l!    1^   li\    n 11 


KAM.WA^      WONDIUS    ( )l-      I  III.     WOKl.l) 

tl,,  IV    1^   nil.     Illllll.  1   •.'•;'■    I'  '  I    Ml    ]•  ll:'t!l.    lull 


AvIiMt 


'I'lir     -.Il.)ul;lll      111       ll'l-      !■    -I""      '-      I'   '"'" 

„    iinnMiM    l..r   ll,,      |m,.I-.  ;i>  il    niii^  llinniji  «i,:il   i-.r;,!!..!    -.lo-,!-. 
;,n  1   ,-,.h:lM,'l..r^   ..I    III.      n\.  ih.;i  I  a      in.il'l' 
Snow            ,  1   ,.|nr  ll  (  .|ni|iiiiM,i    '•>l>.    Imiin.I  .hiirj.  i-.  .ii>.     uIhI.      iii:i^nniA      liinirj     l..r;,iii. 
"•■"•-'•■'■■"■     ,„,,   ,,i  's,..|,l       ■rin    liMiis,  .   ,,i    IIk-  r    iihMh.      OiilMh      ;:i,,i-    (.l;iri,  r    sl.-itioii. 
uoiLni    ,,    :,,       P.l.    I    n|.    I..   .    I.m.M     al-v.  I,n.,^,i-.    uhH     i.    knM.wi    a^    -  !l.l,.|,.,.l,i,•.- 
,|„       „,,„„,  I      11 ■      ^.l,„l..u,.     ,|,ni:iirlin.  ^kall^."   ■'   ^'AvA   an-l   Im ^   I ^1 •   '^ 

,,„      „.      ,,|     ;„i,l:,.al     h.M     in     111.      I-  .-■  I'l-t  iiH-nnl.n:l.     Tlr  mrk   I ■'.  ii.M,..  Iv 

,;,,,    I,,  ,|n\.    hiMn  U  liarJ.     im'    mi is     liiMM-     I-    rMiiili-.i!     I'T 


r'Miiii--.  ^\  I 


til.    111.  II 


II,,  IV    l|,,ii.    ■..       tiiiiii.  K    llu.'iijli    till-'    iiial.  Mai, 

\v  as    loini'l    111    111     ^"111'  "  lial    illlli- 


tlir(iiii.li    111.     I.aiik-    I I'  !■ 

'n,,  ,.     1,    ,,    I.  I.  I.lh.li.     Ill    I'l"  lal I"l"'  '  "  i'.'UMi'J 

tl„.    ,|,|,.,|     a,„l    111.      sall.N     I..I11"       I..1I     111.  nill.    niasiiiii.  h    as   til.     ,  ii.j  ill.  .  1-    lia  V.     I"  ■  11 

iH-vs all     ,-.,i.al,,lK      i-an^.s     niM  v  M  1 1,  t,  ,1    111   I  In    I  >  j"    iij   H-N     .,,„^  ,.,^^,^.^ 

,.,i|,li,ii,s   In     l„.,ikiii_    111.     "M.S.       Til.  11    til.  till-    III.-     "I'll-          II"      15'-^""lt      „H,1. 

,|,,lnrai    sl.i.r   iias   111   mill   i.ill    ali.l    "llii..ill  1 1  \  .  1 1  a  1 1  in-      V^rU      ilnll.     tlir.il.Ji 

.l.lav    .vpair    111.     lir.  a.l,.s.      S..111       d     Hh  '- ■  mK     il.s,n.l.     uas    i,„,  „  ,s.,l  .1.  .    uuni.     to 

,,,,.in.,i-s    liav.     I...'. N|..  rl    -m    ^ki.    aii.i  Hh    il.  Hn.  im-x    of   u  at.  r.  u  liii.    t  in    .jraili.  lit , 

uii.  iial.r,  ak.l..u.i,ii,'..iiii at  1.  .11  •  ..■.■iM-.  uliirii    is   -J-,    1 1.  v  .'.  lit ..   ".as   an    iiisu, ,.  ral  .!.■ 

o,.  .,11   iir..  Ill    i-all   l.-i'   .ai.Ml.i..MJi    a.Tiil.  Ill  oli.la.'l..      I'll.!.  ,      tla  ..      nrninist  aiir,  s     ,t 

i.,,„.,,inil,a-..i.  Ili.x   .iiil.al-k  ii|,..ii  a  lia/al'.j-  li..ai„.     ii,r.s.a,>     to   Ms,,    a    ilviii    "lilrli    ran 

,„,.      „,i,ni.  \.      oil.  11      tlii-oMji      a      .iiiMii,.  ll.     liaii.!l..l    Mior,     runs .  111.  iil  !v  .    is    n  a.i.lx 

|,l„,ar.l     t.,'\V.l,    .iiialp.   III.     li.ai-.sl     lialii-       ,lis,„.  .iilit.  .|.    .an.  I    -  as\    |..iii..\:     Iroiii, t 

1,1        liiii      III.      MM.u      ImiiLs     ; til.  I-     aii.l  t..   |..Hiit,      Ki.  .In.'   iImUs    u  ,  ,v   I,,i,ii.!   t.,   I..' 

,,„„.,     Innnl.lalil.     |..iii.      Tins    is    tin      avr        ;.-■   ni..s|    satisla.ton.    : aill.on.l,    maiiv 

laiirli.      «iii,.li    as.,,111,  s    V    t.iiil.l.      |ini-  tv,i,s„.r.     I,  ,t.  .1.  I  11    M.  .11,  i.s  aiul   I  lalsk- 

,,„:.|i„iisuili,ll,.    ii.aM.sl   s,i„utalls.     Tli.^.  t„„l    "as    l„i„i,l    toli,     tl„.    l-.s)    a,ia|.l.,l    lo,- 

s|„|,s     aiv     nl     luiiil,  asaiit     l>.  .|ii.  nrx .     aii.l       Ik.     "oik,    aii.l    lias    I mIhsk.     hs. 

..,„n.    liiniMin "-i   Ha-   Ki..  r  si,.,,,  s  u  it  li      s,i,.  ,    r.Mrj.      Tl„  s,   .irilUar v   tolian.li,  . 

,i,  ,„|„|,  v,|,.,.,lv.      M,.|-.    H.ai ■,    111.    Iit'l"  aii.l   alM.ut    1M(.   1 ,1,  ,u  .   , ,.  ;■  luiniit  ,■  ar,    ,n,n 

,,,1,,,,,     has    l„,i,    ,,v.,-u!i.li,..,i     l.\     an    ava-       "HI,    a  l.T 1    al I     \\    la.rs.    |i,.",l-    |,ir 

hn„.|,.     ainir.    -.Mm.    v  aHs    1.1    LirJli    I'V  n,a..|iin,.      Tl,.     luMial    al...x.     Ki..  r  ( .ki.  1,  r 

•.'.-,(.  vanls  "1,1,    aii.l  :;(">  I      I  ,k,ii.      iiilliii.'  -tali, hi     i-    '■     in'l'-     mi     i,  irj  Hi.    a,i,l    iias    a 

t^iiil,..     aii.i     tiiiMi.ls     l|ii.„i.J,      sn.li     an  s,  inMaiviilar   ,a  ,  ■"  11    111   s,  ,1 1,  ,11.  I  li,     ,  nI  n  ni.^ 

a..,.i,ii,iilali,,i,ls„,i!      Ill    task.     rorliMial,ix,       laiJit    Ilmi.    Ill   I ,  ■  1    U I  la.-k  k  M  i,   "  ll  ii 

„.,„..    I,,lii..   |,i.nl^    ol    111.    air,   ,l,s,as,    aii.i       a  ma  Miiinni   "i-it '   10    Lit.      Tli.^   Imni.i 

,11,,    .saiv    |Ma,.|i,.alU     Hill "M.         \,'.i.l.  Ml  1^    liJil'il    1 1 1  n  .1  „  I  lout .    a,i,l    its    n,.^otiatlon 

i.  II, K    lliiii..    Lap. I.    .111,1   if   111.'  o,..n|,i.s  l«,nt\   nnimtis, 

i„l„,.|,.,„-\.,.kii   ssar,    si„.|,  asl.,i,.    I ,.  v i  Tla     Iniii.l    La.is    t„    Ki,.r"  an,l    slati.m. 

tl„    ,.,.,„,,■,.   -,  ,,f  II,.    .Mini ,1   lis   li,.s|,ital,       "lii.-li    IS   part    of   tli,    ti.nii,  I   its,  il.    "  1, i 

a    ,i.i.f..'    -    s,„i,i„.,i„.l     ir Ml,      ii.ips,  out     t,i    loim    a     iim.,.    iiall    ol      ^  ^^  ^__^^^,_.,.^, 

Mlla^,.     iiv      |,l,|,hoii..     til.-    ,ii._iii..i-s     aii.l  aivlH.i    SMih.n.      .\sastation     ^^^^.^^^^ 

Ow,s,  ,  ,,    »h,i  l.a\,     l»,  11    tiiroii'jli    a   ruuis.-  it    is   iini,|M.  .  lliasi,,ii,h   as   il    is 

of     s|„,ial     ,nsl,-,i,.ti,Mi.     1.11.1,1111'.     Iiisl   ai,l  .iilinlv    111   tii,     i„  ait    ol    I  li.     nioiinl.,            A 

,„„,lli,.,anivai.      Til.    s.,i„i,.l.    inMiP.laiv  iai.  lai    ._ali.n     i.,i,ls    Irom    tin-    |ilatlon,>    to 

tl„„tak ,..ai-,  liilU    as|„.ssil,l,    ,|,,uiill.,  tli,      statau,     |.ioi,.r,     tins    a|iiroa.'li,     ii."M 

,„„iiiilani   ,1,1,     an,l    t ,  aiis|„i.  I,  ,1     to     lMt,r-      out     o|     tli.      roik,     in  ni,    -J t     "ni.      1^ 

lak.n    I..1    tr.atm.nl.  -''•    f' "     l""^'-      '^'^''^    ^'^'"""    ''^'^    ■'    "'I'"', 

b,tw>rn     .Srl,i,,l,i,i:     :,n,l     Kii.<  r    (.Ian,  r  li,ial    ana    of    -J,:):!.    s,,nan     l,,t.    tl„-    ro.-r 


ro    nil.  iTi-uwK  SNOWS  in    kail  ?A5 

h,  iiil:     -np|M,il.J     l.\      -.IhI     |>il!:ii-    "i     I'mIs  -J-m-u  v-.    ;iiicI    (•ciil.  .,is    I,\     i,,    ;i,.s    of    ,•,    siih- 

1,11    niil,,ii.  1p  .1.    \:iiMii'    li"in    III   1m   ii;   l"l  ".i\.    hiivih'^     :i    lir.nlniil     i.l     ;;:!     p.r   cnl.. 

,,,    lliirkih--.       <lii    II, lili    -hi'     Mm      ".iM  i'    "II    "'I'    "'     II"     l"'l-    '"    'III""-''    '•■'"    '"' 

„!■   II,.      ,, .•Ill,    h.i-   l'..M    |„.  iv,,l    l.\     I,,,...-.  IhI...^     Ill      -l:ili"M    ..,,    lu   III.     -hu-uv. 

,i|,  ,I,M,  ,  -..'(I   I.. I    ui.l..   i.H'i.i.liii'-;   .1   iiMi^iii-  liiil    il    I-    l^i''    I.I-'    ■-'■li"ii    "lii''li    mill-- 

llr.  Ill  \  I.  \\  ii\  .  I-  I  II.'  h  M  I.! 
Iil,.,ll,l;ill,  |i  ;lk-  :ill.l  .jIm.i.  I-. 
On.  I.jliil'.  ..I  III.  r,.ii 
CI  s^liili.  \\  liii'li  liii-  ;i--i-l.  1 1 
111!-,  .J,'.  ;,l  ,  III.  ,|,ll-i-  \i  l\\ 
|ii(ii,(i,lii|.|  ill\  .  \^  :i--  1 1,1  I"  I' 
ini-.^Hiii  II.  liiliM  1 1,.  Iiiii  III 
s,  .III, 11^.  mill  lliii>\\  111,  1,1 
o|,i  II  III  Ml.  imMir  :,-  I'n  \ 
\M  i-i  iiiiii|il.  1.  il.  'riin-  III. 
jiiii  h;i-  III,,  |.  \  I  I,,,.  I  ;,ri,- 
iiv.:  Iioiii  1 1,1-  riiiii|i|.  1 11,1,  III 
till  11,-1  -I.-, -I  In  lliil-liirl-. 
M    ti  lll|iiir.H  \     -l:llliil,    (i|irll.  il 

111  l«i  I,  I-'.il;.  I-  (.liirii  ]■  mill 
I-;,-.  i\\  ;,iiil  iiii  An-, I-I  -1,1. 
IS'.I'.I,  II,  I  li;,l  -hill  I  -.  :i-i.ii 
()\  I  I  ■_".'. lllMl  I  i;,-^i  Mill  1  -  \^  I  I' 
,.n.|l.  i|  In  III.    r:illli.  :,  I.    "I'll' 

in  I  '.mi:'.,  w  I.I  n  iv'ji  i'\^  :iiiil 
\\:,s  I,,iiii:jIiI  inlu  I  li.  -i  f- 
\-ii-.  ,  1 1,1     iiiiiiilii  <■  III    |i;i---.  11- 

M,   IS      n.-i        In      l,.,|i|\       .MKIIIM' 

in    I  lir   M  :i-iiii. 

SI  ill  II,  I  iiiiiii  I.  I  III  l:,ih^:i\ 
clillll,-  ;il,iill,i  I-  '.'lill  I.  I  I  111 
III.  .1,111-.  Ill  I.  I-JO  \nlil-  111 
rcarh  l-'.i  -nil  I  1-  -l.il  Hill.  Ill 
u;iniiiiu  llii-  pi. ml  ill  an 
alhlnili  ,.t  ln.;!Tll  1.  .  I  tin 
r.Ml'lw  ;,\       li:l-       In      Inllllil      till 

|.-,i^,  I-,  t||..  Inuir  -liilinii  liiiiw  nil  Ihr  llii  i  TDuiii  ni:  acl  iir\  i  inriit  « il'  t  iir  cnnst  ruc- 
niiill,  mill  II,.  ii|i|iii'  -lalinn  mi  llir  limial  i  ii-iim  r'-  \Mini|iiliil  -kill.  llirr 
,,,.il|,     Mill.         Till-     llii-     m  II -Mtal.  il     llii       (iiiM  I-  /.ill.  I-.    "lull    111     nnlliiHcl    In-    iilra. 

nihnilnil .1       I  UIM        nl         (;.-,i;        l\  ,t        stall  il     lll.ll      111-     nlili.IlM      was     tlir     Ini,     nl 

iM.aii-.      la-nun    -lalinn    i-    a    i  nnnliT|,arl  llu    .IiniLriMii.   -n  thai    I  In    pa-i  iiui  r  imi^lit 

„|    ilial    at     |-;il:iIxwiii.I.  I„  111-    imll.in.il    nnl  l»    al.l'     t:,-ti|innl   nl    tin    train    anil    -Ian, I 

,,|     (I,,.    Mil'il     inik.       Till      railrnail     tiniinl  .m  t  In    \  i  i\    lii-la -t   |inint  ut  t  his  loll  \  ,-iant 

,,ii,|„i.    |„,ui\ir.    I-  nt  H|i  all  r  uiillli.    In  in-  ln._ii/.r    u|hiii    a    nin-t    ii,-), 11111-    \  i<  «  .      Tli'" 

„r   .^(1    Int.    In   |,in\i,li     il    ilniilil,     track,    a-  ,n-in,cr-.    tlmuuli    ,|.|,ii\i,l    nl    ins    Inrtli.  r 

lull    tin    ii|.  ami  ilnun  tlai...  pass.    .\!11hiiii;!i  -lininia.tii!-    inllu.  mi  .    nuin-    to    inc\(ii-al)lc 

tl,,     -lalinn    I-    uitliin    llu     lunmlain.    Ill-  Diatli   liavin-   nvirtak.n   liiin.   aic  luIliiiinL; 

tonn-t    IS   alilc    In   .jain    tin     t  \t,  nor   snow,  the  lin  anurs  scli,  nic  to  t  In    Id  li  r.    Diivctly 


CI    M    KM.     VII. W     Ul-       Tin.      TRACK,      SHOWING      CKXTKAL 
KACK    KAII 
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\<\\\.\\\\   \v()M)i:ks  ()1-    rill-   woki.d 


nil        M  rROAl  H      TO      lU.lRWAXi)     SIATIOX.      Sll'iVVINr,      WlMlOW. 
Tlif    stalion    and    appmuctit-i    are    hewn   out    t>l    the    siV.iil    rtjck. 


l-".i^iiiiir  --tiili.ui    \\a^  ii|iiiHil   I1m\    .ittMckid  mii(|n(     in    it^    \\a\.    and    \m1I    li'     a    pi'Diilar 

til,     last    la|i    I')    111'     .IiiiiLliaUhPcli.       It    \\as  n  ^ml    wiHi    lra\:llcl^    \0n  n   <(irii|ilc  |i  li.      It 

,■,  .||i„,|     a-.    Ii(  iirj     a     Imiuli     |i|.(i     ot    \Miik.  is    hiiiio'    liuill     (.1    --,,li,|    s|,,iic    In    n  sis|     ||i,- 

l„,lli     liicaii-,      It     \vas    li,    li.      liiioii^li    s,.|i,|  ravai:!  -  (il   III'    a\alaiiiiM  ,   lilt,  ,1   i.ii  all   mM.s 

ynvk     an. I     l.iran-       nl     111-     laivli.il     aliim-  \\itli    liiiijr    plat,    o  lass  \mii,|(  .w -.   I  ri'lii  «  lilrli 

spin  v..    xxlii.li    Ills    lih.l    III'     lii-lil\     sLill.il  a    paii'irania    i'\,r    I  h,    \\  lioli  u  lac-ial  li'  Id  nl' 

wcikiir  11   s,,|-,  |\  .       ll    was  a  pi.  Il\    still    pvi  S\\  il /nlainl    is  unlol'l' 'I.       In   la.-l.   il    is  salV 

p,,s||n,,i.    sine,     il    iiiMil    'il    dllMiii:    a    liilili'l  t"    ass.it     llial     lli'iv     is    li'il    ani.lli'i-    \  I.  \\ - 

I'll-    ;',,  tTO     \ai.ls     al     an     alliln.l'      "I     um  v  pciiil    in    l-'.niup'     aic' s-iLk   I  ii   I  li.    (ii'.liiiar\- 

10. ,-,(1(1    I,  ,  I    tlii'iiiLjli    a    l:i-.  al    H'l-'     "I    I'li'l-  lia\'  II.  r  hIiicIi  (.rr.  is  siicli   a  sp,  ,la.-l.  . 

-Ill, I    !,■,     wlii.li     ,-.,1111. .Is     111,     p.  aks    "I    111.  'rii,    ,  noiii' '  IS  n.As    ai,    ur.  sllinu   \Mlli  till' 

.■\|..iicli   ami   .Iniiijlian.      lint    all.r  --.iii'    s|\  tmal    •.'.•.':•,:    I,,  I.      Il    .  aiincil    Im-   ciiiipl.  t.  .1 

v^iiil.i-,'    ii;ii-.|    xv,,ik    111,     lid.,     was    pi,  r.'.  il.  .ntiiilx     \i\     railrnad.  as   Ih,    .lislaii.-.'    is   tn.v 

III      I'.K-k   liii-s  ,  111,  I--II1L'    ml"  da\li-lil    ■'■  --linrl    I'l  s,  iniv   a  uiailr  "I   •_'.">   p.  i'  c.nl..   s,, 

iiii.r,     al    all    alliind'     "I    li:!l'.'    ',.1.    vslni''  a    Innii'l    is    I,,  iirj    .■"III  iiiii' .1     t'l    .Iuiil;  Iran 

t!,.    .Iiini^lraiii'i.li   s|;,|i,,n   lias  l„,ii   planl'il.       stal al     lliis    •jy:„\r    In    r.  a.li    a    l.\,l    dl' 

'I'll,      stall. ,11     pi.,pii-    is     1(1(1     |..t     li.iiii     llr  |;!.l;r.'  Il  I  I.       Tli.    Imal  -Jlll  l.  ,  t   in  Hi.    p.  ak 

piatlunii.     111.      lall'i-     l>.  iiiij     in     a     lav.in.  el    lln     naninlaiii    its.  II    an     I..    In    o\,ri'i,iiir 

„|,i|,.  th'     I'Miir  r  !  ■  "Il   a    ni  issi\ ,     plintli   nt  li\     an    .  I,  \  al.n,    rlil'  iuHIl:    In  mi    \\lii''li    tlii' 

a    l.iu.ini-    p.  ak    v.lii.li     lias    li,.n    l.x.lkd  lia\'ll.r   will   11-   p.. is,, I   al    an   .l.\ation   dl' 

,.||',      Til.     stall. ,11.    Ilk'     lliiis.     Ill    III.     innnn  l.'t.tn'J  I'll, 

lain    iliam    al     IvLir^^aiid    an. I    l-jsniiir,    is  'I'lii      lailway     is   i,|Mra(i.|    I  lirmiLjIi.  .ill    its 
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Ic  imlli  li>  '  l'i'tri<il\-     'I'll'   (iirn  lit  is  (liMun  i>   din.n    diifrn  til  l\  ,     'I'lir   molms   i,n    tli.- 

at  .'..(Mid  v.ill>  iri'iu  111.    |.(.\\.  I-  Ik.iis,    In!  Ii\  tiairi    Ixcdinr    -mm  niters    to    o|m  nitr    this 

tjir  uiMTiUhiii,.  1I..I.  Ii.      Til.  cnivnt  IS  ir.l  l.rak.-,    Ih.    ..imnl    I..im::    imu.Iii,-.  ,|    I,n    tli.- 

tlirc.ii-li    luo    li.ii\>     ..Mili.ad    i(,|.|..  1-   Kill-  (l.s,-,  ii.hn-   u.  i.jlil   I.I  III.    |(.r,.ruot  is  ,■.    Tliiis 

,ln.-l..rs.      Th.      trii'k     its,  It     i,     tli.      hit.  st  it  is  ^ilisuliit,  Iv    iiii|i(,sm1iI.    I..r  :i  I  ram  to  ;;.  t 

,|,\is,(l     l.>      M.     I'.iiiil      Slriil..    of    Ziiii.-li.  aua\     mil  ss    ,  \ ,  r\  I  liiiiu    laiN.    ulii.li    is    a 

uliicli   nou    is  a.lo|.l..l  tliroiiulioiit   Suit/,  i-  r.  mot.    ■■oi.tm-.  iir\  .     N.  it  li.  r  i-aii  111.    tram 

1,111,1  III  <(Jim.  .  lion  N.ith  moniilam  railua>s.  iii.nmt  lli.    Ira,  k.      On  lli     Iroiil  ax.,    of  .  a,li 

„,,|,    |l„.    ,a,-k-rail     .lis|„.s,,l     r,iit  rally    1,.-  |.....m..l  i\ .     is    a     |,,v,,ilnl    ..n|,|,.  r,     uln.'h 

,„,,,,   <!.■     l»o  a.lli.  sioii   111.  lals.      Til.    ,  I.  ,-  I  lul.ln  s    ||„     ra,U.   s, ,  that    tl„     .  Ii-m.'    ca.i- 

tii,'     |oi-oiuoli\.  s     lli,nis,l\,s    ar.      daini.  .1  n.'t    ris.  .      'I'ih     I  ram-   ..f   .  a.li   .  ii-iii.     r.  s(s 

(,,  1„.    t|„     111,,-,!     Ill, ,11111am    ,n-m.s   m    th,'  upon    t".>   a\l  ■   (am, is,    an,!    (  a.'li    a\l.'    is 

„,,il,l.aii.l  lli.N    liav.    Im.  II  ritt..l  uitli  .A.rv  lilt.. I    "iHi    a    I.-..1    li..rs,    |„,u ,  r   moL.r   run- 

l„,..il,l,.    ,|,\i,-,     I,,   pi,  \,  lit    rmimiiu     aua>.  nm-  at   TCit    i,  \  ..|iil  loiis    |i,r    iiimiit,.      'I'h.' 

Wlatli.r     asi.ndmu     or     d,  s,,  iiiIihl'.     Ili.v  cmr.iit    is   drauii    fi .  .in   I  lie   o\ .  rli.  a.l    "  ir.  s 

,.anii.,l    |i..ssil,l\    ,\,'..,1  a   s|„,,|   ,,l   r,\    mil.  s  tlin.uuli   four  lr..Il..\s.   Ism,  |..  r  phas,-.   uliil,' 

l„r  liour.      Slioiil.i  an  altdnpl    \>v  unuh    1..  tli.    ii,-ali\.    .inniit    is  lakui   up   from   Hi.- 

„,,    l„.\,,n.l    tills    \,  lo,al\.  til.  r.    is    an    anto-  rails  I  lirouji  t  la    fraiii.   of  I  li;   .  n-ili.'.       Kacli 

mall.'    Iirak.  .    o\ .  r    ulnrli    l!i.     niLMn.,!'   lias  tram    is    ,.,nipos,,|    ,,r    ,,ii,-    1,  .,,,inol  i\  c    an, I 

no    (•ontr..l     ulial.A.r.     uln.-li     (..lu.s     into  tu..    ,arriaL;.s.    <  acli    of    tla     lalt.r    s.atiiiLr 

a,li.,ii    aii.l    s|,„,s   til,     tram.      l!ul    tli.r.'    is  folly    pas.,  ii-,  rs.      •i'lic    rollin-    slo:k    is   ol 

||„     ,.|,;i,u-,     that    th.'   ,l..lri,'    siipplx    miLjiit  Ih.'     i<.iri.l..r     oatt.in.     uilh     lai-,'     -la/,(l 

|,i,ak  doun.  Ill  uhi.-h  .  \.  Ill  th.   ali.ivr  hrak.-  vMiid..»s.  and  litl..l  uitli  .  n.  r\  .■.,nv,iii.  ii.-.'. 


nil       JINGI  RAL'IOCII     STATION,      11   MJ     llir     Al'.OVl       -srA     l.l.Vl.I., 
Showini;  Jigliu-d  luiiiu-l   iu  iht  I'Mciiui    ol  Ibc  ndKC. 


iiUIIM^.,      A     SNOW  Mil  II     ON     Till.     LOIOTI.N     RAIIWAV      StAM.lNAVIA 


Combating  the  Avalanche 

HOW     THE     RAILWAYS     FHOTKCT     THKIH  I.I.VKS     1  ROM     THK     RAVAGES     OF     S\'OW 

WITH     COSTLY  SNOW-SHEDS 

NOW    pn.lialily    1-    IIm     iiio-t    ini-  ways     aiul      iim  alls     nl'     ciivnniv.iil  iiiLT      its 

|,|;icalil,>   fur   a-aihst    xvlihlitlu  Ia\aL;>s.       11     is    net    Ha     liliz/arcl    \n1iicIi    lie 

iniluay    .ni^iiH.i-    pnssililv    <'an  diva. Is  s,,   inii.li.  Ilaai-li  at    liiias  uii.n   tlir 

|„,     pitl.d.         Tml:     uill     lliii.w  siM.u    (Inlls   an.l   snals   o\ .  r   Ha    -nninil    it 

tralli.'  all  six,s  aial  s,  v,  lis,  aial  Ihiiims   tiallic    tu   a    slmalstill    l.v    |,ilni-    lu.i: 

«ill    cause    rNas|„iatiiiu   (i.lays  wliit,    liaiiks   in   tli,    iiitlinvs   tlinai-li   "lii.'li 

3^^j     l.y    ilriiian.liliL'     sl,,u.     raiili.ais  a    1,..m,iim  .1 1  vr    raniH.t     |,1mui;Ii    lU    uav.    I.iit 

u:<:Kr,w~A.    lait    s,„,u    mII,,,    ti.s    „|,   a    rail-  tlir    aNalaii.lir    is    I, is    l.in.r.      It    la.t    oiilv 

xvay    r ;.l.  trK.    hnii-iiiL;    al.ont    total    s,,s-  tills  ,,|.  liis  rut  I  n,-s  «  il  1,  s,„,u  .  n„k.  t  inil.,  r. 

p.usion   n't    tlir'sd-vic.s   niavl"     t..,-  .lav-.  au.l    ..liar    .1.  I'lis.    I.ut.    mil.  ss    ,„ ,  ,aiit  imis 

.■.,.,.,,nhM.lv     Ha      railuav     .n. r     Las  a, .     .hI,,,,!.  .1    t,,   mil  i^at,    its   .  IT.  .t  „    is   aliK- 

OHia-   t,,   r.-a"nl   111.    si„,w   li.  lal    xmHi   .  s  -  iv  t.i    luurk    tla-    p.  niian.  lit    \^  a  v    .mt     ..I    all 

r.siurt.  an. I  has  snan.l  n.,  .IT.at   t.i  .I.A.s,.  r,r,,i:nit  am.    a.nian.liu-    ii.it     .a,iy   el,  ann^r 


t  ■ 


CONOUKST  OF  THK   AVALANCHE. 

To  secure  protection   against   the  destriutive  ellerts  <il   ^nuw   slides   Jl   exposed  pU 
timber,   masonry,  or   terto-concrete  sheds  are  built  over  the  line. 
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n's.    nla^ SI vc" 


COMIJVriNG    TMK    AVAIANCHR 


;,'") 


,.„,   n..ons.n„.ti.,n  ..f  .In    ..uk  h.  Inn    .I,.  M-uuf;,!!    w    v,n     l„:,vv      On    tl,.    nn  u:u 

,nn,.  ,.:,n    I.,   run.  'I"     -"-'■    '^'"    '\ -■'.'',;'   /"     "", 

l..ntl,.su:nl:„v  a.am..    l,n, l:an,l, I  .Mo,.".  l,,l    n,   t  lu    1!.  ,.U„  ..       II -H 

wi.l,.. .l,.,.,lanU..l.,n.,n,.,M„a,.  ...      ..n      ,ha.      .1,.     NlU,.         n.-n.  •■ 

,,.,-,,1,,, „,,■,,.!   .1-'    ■lV^'n' -'"""■  ^"-"     l""'l"l^'"""-     ^""1     ""      •■'     ,"' 

„.an     .n,'..-      11.      n.ak,        n„     a.i.n,,,.      ...  av,  ,a„      ,.H.n     l,a.     .„  ,  n     ,  v-.  . -1. -1.       1  lu 

,nv.t   II,.    |.r -..snllln    -n..u   n,..v n.s,  h.avu.t      nia.N mm.". all     ..ronlr.i     ,. 

;,n.     1...    .i...u u-    uav    nnnn,,.  .1,  .1.  r,    i.,  .    T    n„.|,..    .,u.    .h.n-    ' -"'    ;"7;, 

,„,,,.|v  .„K  ,„....  .In.  H   .l„n,  .l.ar,..   .h-  .inn..!    r.,...v.    Ilia.    M,    ..nr    u,n.,r   .l.r    .all 

(rack'  sn    as    I,,    rxii.  n.l    llirir    ,1,  ^1  in.l  iv,'  ivacli..!   :>>•   ..'t'. 

,.n,,.;i,annl..slva.    ^ ■  ...  h.  r  ,.la,-...  Tl...     >va...n     ul,v      .1,..     .n,-     ...,l     .s     ... 

Tl,..    Cana.i.n,     Pa.al,,-     IJa.luav    alu.v.  laasy    ,n    .1,,.    ..,.1.1    a,..l    N  lk;rk    ,an..s    ,. 

•„..     s„ft,,v,l     .,v.nlv     In.n,     .!„■     Ln'M-  1...-,,^.     tluM-    av     tlu-     In.t     ^^^^   _^ 

inns      ,,l       II,.-      avalan.-h.  .     ..r  l.i-li     n,..iintaii,s     ,nc,„int,  i',  ,1     ^^^  a^ck.es. 

rhcC.RR.       -M,,."  slul,,-    as    ,1     ,s    .mII.cI  l.v      111.'      ni..,st  ,in   ■  sal  ural .  .1 

Sno«-sheds.     ^^^^^^^^^         ,,,|^^^^.     ^,,,^,,,1,,     .,,,.  ,.|..,..ls     ulnd,     .Inll     .asluanls     In. in     H,.' 

..x,..n,„.v.i    pailua.la.lv    ,„    .1„-   n,.au,s      IVaal,,.  .  .o  an,      Th,.,-  I„.l.  na..-n,,  ,v.,.. 

.„     „„.     ,'„     ,„n,.s     l,.lu,.,n     SH.an,....s      lU,.-l..n,l  v,  n„  n.s    « ,  I,   !,.■   n  s,.ll    ,1  at 

:,„„.    an,.(...l.l.n.  <•„■    Lnv    .,11,    ul,u.|,    ,1,.  v    an-    la,l,n 

Tl„-     , ..an,     s,...| f    .las     nnl.av       h,  , ,..,.U.U.        ,a, m- a -,n| 

„,„,,.. „v,.      ,/„„„./M«„.a.al.,.,Ml,n,-  sn,.w     n,      v,,„l,,-,      Uv       L-      .: .la      a, 

la,n,-an„.s. ,  .-aslwanls   .,■ ,„-n„ls   l,as ,-   .va.-la  ,.   .  I,,-    Man,    1  an.-  o 

Uu.     I'a.a.u.    liu-    ina..    I„ll..wn,.    .h,     K.as,  ,■      ll,,-     K...kv      M, .au,s     Uav      haw- 

„„:     Ti,..n,,,s.,n      K.^.vs,      pass,.s      Ihn.u.h      .l,,,nv,,l     -I      .l„-     .nal.,-     ,,a,l      ...         .. 

t,,.  („as,    a,ul   (as,.,,!.      Uan..  s   a,    a ,-       n,..,sl„n..    an,l    .In.s.      ,,„,,    .■ paral  ,v  .!> 

,,„..„v.lv    l.,w    l.v.l.      A.     n ,n.     ......      .„,■., I,,    ^n,,.  lall  ,.n    .,-  las,   nan,.  .1  n,„.c 

T,Jl,   al„.v,.  tlH-  s,.a.      In  H..-  n.n,.-s      a,.,.n.xnna..  ly    ......0   i..-.    In.lu  r   than    .1,0 

.,  v.-n-   h.  aw   ran.iall.   varv,,.-   In.n,   TO  to      ctlu  ,-   n,n^vs   to   tlu-   xy  st. 

•  .    ,.    I      (i„  TlHnr,.n      it     will      H-     s.-tii    tliat.    wliile 

10.-.  mrh.s  |„i-  annnn,.   IS  rn.-,.unl,-n-,l.     On  Ih.nh.u      u         n 

„„.    .,„„,,,    ,,„„i    ,,„,,.    ,s    almost    a    total      th.-n-  w  a   ...,nsi.l,  nil.U    volninc-  ...   s,  ou   to 

'l  |.     ^^^^^^,  1,,.   ;,an.ll.-.l   in    .....I.    Ha-   man,  an.l   its  two 

"  c'.!i!nnnn^",'aslwanls  tl,.-  n,ilway  ,.ass.-s      s„l,s„l,a,y   n,„..s  lvn„  innn..liat.ly  to  the 

„„  ,,  ,|„-,...  oth.  ,-  n,n„s  n.  ,-a,,i,l  Mu.vss.on.      w,st.  th.    snou   li.htn,.  >  Ifoits  t,.  k,  ,  ,.  tl>c 

Tl„s,.    an-    nsp,.,.t,v,lv     liu-    (i-M     Han..-.      Im.-    .l.-ar    !,avc-    to    b.     n.n.-c  ntn.t. ,      n,,..n 

„„l    tl,.-    Man,    lia,,...-      that     s,.,.|ion     ,.i     tlu      ..nlway     .-xt.n.hn^' 


-I' 
tl,r    Sflkirk    Hanj. 


Ilu-  S.lkn-ks.  with  tl.>    (.olii   Uaiine 


L'i'  tl,.-   l!...-ky   Mountains.      .\s  a   i,,a!t.i-  o.  thn.u-h  t 

|.„.|     III,      two     lii-st      nanu-.l     n,mi.arls  an-  as  a   .....il   s,-i-on.l. 

s„l,s„|,aias   .,,    Ih,-   .n-al    Noilh    An,,  n-an  Dnnn.    tlu-    v.-,-y   lin-t    want.,-,    wlu  n      u- 

„i„i,i,,an,   svs,,,,,.   I,ul    tlu-   Man,   Kan,.-  of  nalwav    huiKhis    w.n-    lo,lin.    ainon,    the 

.,    n„„„.;    ,s    so...all.-,l    in    onl,-,-    to    .lis-  .-ra.s  aiul  ,,n,-ipu-,s  o,  tlu-  N.  Ikuks.  lavin. 

ln,.nish     ,1     ,i-.a„     tlu-     ...h...      ^     Uus,-  „„-  l.,.iu,  o.  si ,  ,1.  t  lu-  s,  v.a.ty  ,.M  la    s,.,,. 

,li,:,,.   ,an...s   tlu-   .-ailwav   attains   •■onsuU-i-  n.ov,  nunts     was    .Inv.n     houu-     up,.n     luc 

ahlvhu.i,n-.l,-vatu.ns  than  up..n  any  oth.-r  Cana.han    Pac-ilu'    Ka.iway    ,-n.iiu-.-.-s    v.-ry 

pa,:,  oMlu-   nu.nntaiu    s.-.-lion.  Hi-  s „„s  o.inp.lhn.K  .     Tlu-  p.-nuaiu  n,  wav  .^  I-ac- 

,,     ,|i,.     passes     iH-n,..     n-sp..-,iMlv     1  .'..00.  tually     suh-luU     ,v-ava,u,„     thn,,,,),     the 

,,:,00.    and    a.:U.O    f.a.      llci-c    the    annual  ran.e.      As   the  u.ade  runs   a,    n,l,t  angles 
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KMi.WA^    W().\i)i:hs  oi-    ink   NVOKI.I) 


Im  IIk    |i,iIIi^  oM  Ik    xih.w    -lull  s  It    Is  c  \|ii.-.i  cl  and    aw    hi  I<  k  iI    \\\\\\    IkmjIiIi  r-.    aiul    rna-M  s 

I"     till       lull      lniiiil      III      A\\\      ni(i\  1  ini  III  ..  of    Iiiilm      rock,     a-     uill     .is     In  .ml;    tlmkU 

AiTiili  Ills    iiiiiniiii  rahlr    lia\i      In  i  n    caiisiij  clnlliiil      willi      IiiiiImi.      WIh  ii      Hi.       s|i.i\. 

t  linmijli      till      sill  i\\ .      ImiI  .      (i«  mil;      In     I  In-  iin'V  i  s   in  a   mass,  ami  n  iiiinii  nii  s  its  duu  ii- 

\iuil.iiii'i     i'liil     Mill  I  nil  1 111'^    call     ilis|i|.i\  I  il  waul      ilrsnnl.      il      lmIIims      an      iiiiiin  lisr 

li\      I'll      iaih\a\      nllicials.     rasiiallirs     liavi  arniliiiilat  n  >n    nf     liiiiliii'    anil     iinls.     \\liicli 

:l   Inn  Is  (ll■\^  nw  .mis   »  il  h   ti  i  iilii- 

ImIi  ,   .  It      Is     ilnnl.tdll      ulli  till  r 

an\  lull  I  III  'SI  \^  hii  an  Im  nnjlil 
Ian  III  l.u  r  Ullli  llii  s,  sjiilis 
r.ni  liii  III  .in\  uli  i  uf  I  In  i  imr- 
liinns  Imn  I  In  \  i  M  1 1 .  I'  i  w 
1  n-iiii  I  Is  lia\  I  aii|iiiri  il  siicli 
knim  II  I  Il;i  III'  I  Ills  |i|ii  iinnii  null 
ami  lis  iisiills  as  Mr.  .1.  1'. 
I  HI  ilr.  ^^  Im  jnr  iiiaiiv  \  i  .irs 
\\  .IS  1  imim  I  r  III  i-liai  l;i  nf  I  lir 
•I  I  iimlain  ih\  isinii  1.1  I  In  (  ana- 
iliaii  r'ai'ilic  Hailu  a\  .  ami  "  Im, 
jii  I  linci  ill  V,  \.  .Is  Im  iiiL:lit  ml  i> 
ilil  iiiiatc-  (iiiilacl  u  II  II  t  In  snnw 
nm\  I  nil  Ills  ami  lm\\  In  a\ mil 
(If  III  mil  lijair  I  Inir  ilr\  aslat  iiii; 
i'a|ii  UTS. 

'I'li.s  I  iiniinr;-.  tip  \\  liimi  I  am 
iiiilrlitrii  liir  tin-  ai-ciini|iatiy  • 
iiil;  uiroiinatiiiii  cniici  iniiin  tins 
pliasr  nf  n|iriat  inns  n|>nn  tile 
li|s|  (  amnlian  li'aiisciintim  iiImI 
railw.iy.  nairatnl  tliat  nii  niic 
iiccasinn  a  sliijr  was  tinicil  m 
ilsdiscint.  .\ftrr  attaiiiini,'  its 
full  diim  nslnris  it  tiavrlliil  fnr 
a  dlstancn  nf  •_',.")0(l  firt  dnwii 
I  Ilr  stir|i  liiU  -  siilr  in  Hurl  y 
III  I  II  fi  w .  alllinn;:!]  imu  and  aiiaiii  tliin  si  rniiiis.  Whin  it  had  cnmc  to  list  il 
has  111  I  n  a  In  all  i  rinlimj  nalaniilv.  Tin  wa-  nnasiiiid.  and  was  fmind  tn  aviraun 
iail\\a\.  lin\M  \  1  r.  siiff,  I  ,  mnii  !ira\  il\  limn  'tiW  fi  i  I  in  width.  K)  fn  t  m  d(|itli.  and 
III!  iiila\s  \\hirli  an  .'I  ii|i  l.y  tin  line  '.'.(MMt  fi  i  t  m  hiiL^th.  .\s  thr  snnw  at  the 
liiciimniL;  rlmkid  with  smiw  and  ililiin-.  tiim  was  parkid  rInsiU  it  \m  inin  d  alinnt 
Thus  tin  |iri.liliin  has  |j,  i  n  In  ndnrr  this  .'lO  |miinds  pi  |-  culiii-  fmit.  t  niisi  (|inntly. 
aiUilsi  lartiir  In  tin  \  i  i\  snialhsl  dri;  li  i.  w  In  ii  tin  shilr  atlaimd  its  inaximiini 
Snnw  sill  (IdinL;  was  tin  nhvlmi-  nnasiiir  VilncilN  it  was  travillmn  at  a  spi  id 
nl  pint,  it  K  .11.  Iiiit  it  was  admittid  that  cxi-iiiiini;  till  niihs  pri-  hmw,  wliiii-  tlir 
siirh  \Mi;k.  wniilil  lia\i  tn  lir  nf  a  ri mark-  tntal  wiii'lit  nf  tin  mnvm<_'  mass  nf  sm.w. 
al.ly  massi\i  ili  sinn  and  suhd  cnnst  lurl  inn  ii-r.  n.rk.  laitli.  tinilHl',  and  so  forth  was 
In  withsland  tin  liiilfilinir  nf  thr  sim\\  ,(//,,/(/  1  ,(MM).(l(l()  /.,;/>.' 
nm\rmi  Ills.      'I'lir  nniiintain  slnp.s  air  strip  Is  it   snr|ilisinL:  iindri'  tlirsr  (•iiciiliistai'<'('S 
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DIl-IKRKNT     TYPES     OK     SNOW-SHEDS. 
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\<\\\.\\\\      WONDIKS    Ol       rill-     WOULD 


i  • 


Ih.il    liiiu"    tl■l■'^  .III    liuii   ii|i  llWi    Willi,.  ;iliil 
Mi:i|i{.ii|   III   l\\,ini   Ilk.    r.ini'l-.   Ill    lli.il    liii'jr 

|lil  I'l  s    I  if    IimU    :llr    \\\i   lulu  ll    III  III  1    I  111      IIH'IIII 
I. ,111     slilr     ;illil      I,.,-,,  ,1       .iIm.IiI      llkl         |ll   Mill  s  ' 

At     llli     s:inii      tlliii     r.ill    :i|i|ili  riali     (in- 

niMijii.il  MiliU  :il:;iiii--I  wlmli  IIm'  (lit;iiiiii 
K  pilt.  ll.  .iiiil  III!  iii'ji  mill  \  111  1^  coiul"  111  ll 
to  ilis|.|.i\  III  mill  r  111  I'll. I.  it  till-  sji  mil  \ 
link  III  11  iniiiiilliir.il  lull  Irimi  .ililiiliilMtinii. 
(  )!'  ciiiir-.i  .  ll  vMiiilil  111  llii|iii--lMi  ll.  ImiiIiI 
;i|l\  klllil  111  >tllirllHr  iM|i;lMi  nl  Willi 
slaliiliiiL:   llii     liii|i.ii  t    "I    ^111  ll   .1    -ll'l'    '1^   'li'i' 

r,   flMTll      til,  ll      is     lllll\       |11.smIi|.       Ill     lll-IMh 

llir    |iriilirli\i     ui.ils.    III    siicli    a    w.i\     us    In 

iirliiiVi      llii      iji^iiiil     1  nil     williiiiil     nlTi  nii^' 

iiii\     ll  ^isl.iiiri     In    I  III-    nil  i\ '  nil  lit . 

Till    sliiiU  an    ni\arialily  ImiM   nl  liiiilnr. 

alllmuL'li    riciiilU     fi  rin  riuii-n  Ir    li.is    In  i  ii 

liriMiL;lit    mill    tix  ht   a^    a    i mi- 

Mow   the        ^Inii-linnal  inatcnal.  asili MTiliid 

Sheds  are 

I'lannel.         i  Urw  In  it.  Idinarkahlr     iiilic- 

iniilv     anil     skill    an      ilis|ila\  iil 

ill    I'Mihir.Ll    Ihi     t\pr    iif    sjiiil   hrst    aila|ilr(l 

til  llir    |in  \  ailiiii.'   ciinilil  mils.      N'n  mir  I  \  |ii' 

piissililv  ciHilil  111   rt   cNiiy  silnatiiin.      Tliiis 

the  shrils  ail-  lint   niih   iif  t;n  at   \aiirty.  lull 

a  siliiili-   sliiil    1  \,ii    may  In-   nf   a   ciiinlinsilr 

chiiractiT.  the  \arialinns  ncrurriiiL'  al  diffn- 

cnt     |lliillls     In    siclllr    till-    llcsilt  ll     rislllt     tn 

tiic    lirst    ailvaiil.iL'i'. 

Till-    main    idi  a    in    carryini.'   out    work    nf 

this   naliii'i     is   In   plan    lln-   slird   sn   that    it 

tils    as    rjns.  K     as     pnssililc    In    llir    unniiiil 

wlurc  it  ishiiilt.     AccnnliiiyK  tin- striictiirr 

iviav  lie  nf  appan  lit  siin|)K-  and  li;.'lit  di  si;;ii  : 

<iii    till-    ntlnr    liaiid    it    may    afipiar    tn    lir 

iniricati'    and    ilii\varrantal>ly     lira\y.      'I'lir 

j.iradr    licili!,'    laid    nn    a    slulf   iM-avatcd    nut 

nf    till     inniinlain   sidr.    llir   i  nyiii' rr   sinvcs 

tn     listnlr     llir     fnlnirl-    rnlltnlll'    nf     tllr     lllll 

Mllr.  sn  as  tn  cariA    I  he  drill'ls  liaVllllrssly  nvrl' 

and  clear  nf  llir  liiir.  If  tliis  is  inipractic- 
alilr.  tlirn  lir  disirns  his  ninf  m  such  a 
maiinrr  that  it  nffns  Ihr  hast  rrsistaiicr 
tn  Ihr  inn\inL'  mass.  Mnl'cnvrr.  he  studies 
tlir  rhalarirr  nf  tlir  siinw-slidr  and  its 
aeciistninril  path  al  triit  i\i  ly.  innihfyiiif;  his 
drtails  nf  di  sIljii  accnrdint.'  tn  tin-  \rlncilirs 


i.f  III!    .i\  .d.iiii  111  .  ll iiMi'ii'..   \M  ii.'lits.  and 

rnnipiisil  mil.       Ill     -mil'      pl.iri  s     lln      |,  ii'jili 

111    1 1. IV  1  I    Is    rniiip.ii.il  isi  K     shin  1.    I  In     Inilk 

small ll     |.ii     tin      iim-t     pall     i  i  mi  pli^i  in_' 

sini\\     niiU  .         Ill     alint  In  i     t  In      ih  sn  nl      \v  ill 

111     sh.ii  p.    I  111     lia\  1  llini'     .pi  Ills    \  1  r\     hiLlh. 

\\  ll  h  limlii  1.   ImiM    inck.  and    ih  I  nl  n-  Innm- 

iln_;     l.iiriK      in      tin       mass,      men  .isiim      its 

\\i  luhl   and  dinn  li-mns.       Also  In    laki  s   inin 

cniisidi  i.il  mil     till     riinlniii     nl      t  In      M|niiiiil 

nn    1  itlli  I     slili     nf    Ihr    llln  .    sliK  1      ll      ll     I  Isrs 

Up  .ir.im   nn   tin    Inwi  i'  sidi  .   In    li.is   tn   ln.ii- 

III    mind    tin     pnssiliil,i\    nf   Ihr   slnh     f.ilhnn 

liark    alti  r    it    h.is    p.issid    nvi  r    Ihr    shid. 

In    tin    diat;ranis    nn     p.i^i     .'IT  I     ihlfi  nnt 

l\  pi  s    i.f    sin  lis    an      iMiislrali  ll.    and     tin  sr 

all    rap. lllll     nl   nindiliratmn    In  an 

miliUml,     di-ni.      Thi     '    .\  '     nr     '.>''^^"' 

shiils. 

■  K  "  I  \  pr  Is  pnhaps  I  III  ninsi 
familial'  finiii  pirlniial  ii  pn  sintal  mil. 
lllll.  nn  tllr  innimtam  sidr  nf  tin  Inn  . 
an  inimnisr  inrk  iiih  is  limit,  halks  nf 
tinilirr  dnvrtailrd,  bnltrd  tnr'lhrr.  and 
littrd  tn  tllr  wall.  Iicin^'  parked  and  Inadrd 
with  InasslNr  |ilirrs  nf  rnrk.  wliili  t  hr  n  mf 
Is     linishrd    nif    In     Ihr     sliipr    nf      tllr     ninlni- 

tam  sn  ,is  111  fnini  .i  sharp  enntnnialmn 
tlnl'rnf.  On  Ihr  nppnsllr  side  tllr  llpri;,dlts 
cnlnpllsr  linL;r  pnsts  spacrd  clnsrly  tnyctluT. 
liraviK'  lirarrd  and  strutlrd.  tn  sreiire 
iinidiu  and  streiinth  fnr  the  roof.  Hy 
niviiii.'  the  latter  a  sharp  fall,  the  iimvin},' 
mass  lan  lir  tlirnun  eirar  nf  the  stincliire 
nn  Ihr  Inurr  sidr.  tn  tnmlilr  intn  Ihr  \allry 
hrlnw.  In  tllr  ••  15  "  t\|ir  Ihr  rnrk  (a  ihunik 
Is  plaeril  nil  ritlirr  side,  fnrmiii;,'  \irliially  a 
unnilin  tiinnrl  fnr  tin  linr.  In  this  fnrni 
Ihr  prntrrlixr  wall  nn  tllr  InWi  r  side  srivrs 
In  priAriit  tllr  drliris  damiiiiiii.'  hack  intn 
the  nradr  as  iniehl  occur  nuint;  In  the 
nrniind  nnt  falliii}:  away.  In  "  C."  as  the 
track  rims  Ihrnunh  a  shallnw  (aillinn  it  is 
tiecessaiv  tn  hiiild  up  the  slnpe  formalinn 
on  the  iimnnlam  side  sn  ,as  In  lift  the 
avalanche  aininst  imperei  ptilily  over  the 
track.  The  ••  i!.  "  and  ""  F  "  or  '  .1  "  types 
arc  modilicatioiis  of  this  dcsirn.  and  are 
;;cncrallv   iiitrodneed  al  such  places   where. 


C()MHAII.N(;     IIIK     \\  M.WCIII- 
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owiiiir   Ic.   IIm    ci.nli^ui.ili I    ;lii    'jiiiiiiHl. 

til,      ,1|,1,      |„  I'., Ill,  ,    ^iiiiM  u  lilt     ■^|||  III     Ik  lull 

i<  jciiiiiL;  ill'    I'll'  .       i'^  ("        "      '-  II  "luit 

sllii|,l,  I,  Ik  iii._'  ;nl,i|il,  .1  I..  Iliosc  |Kiillts 
«|i,  1,  llii  IllH  .Unl>  .1  |ili  I  i|Hr,  .  :ilhl  «li.  1. 
il   I.  {iM.li.ilil.    th.il   IIm    .a.ti.HMlK    iii\.in.il>l\ 

.lll.llll-    .1     Ihl'Ii    M   Ioi    1|\  .    so    III. it     ll     I   \'  :ils     III' 

lr.i(k  (|iii(kK.  iiinIi.kI  .il  (lii'|i|iiiii;  chrii'lK 
<,;i  I,,  ll .  'r\  |K  ■  (■  ■  Is  11  ^.  liil  w  Ik'Vi  sill, ill 
jiiiif      siHpw     iiiii\imiMls    .111      liki  ly     III    111' 

,  \|„  I  I,  1l((  ll.  Ill  \\lMrr.  liUMIi;  111  lllr  !1|K  11 
<|,,l|:irli   1    111    till     liMlltlnll.    lIli     sllliU     Is    Ilk'  ly 

li.  iliill  lir;i\il>  .  'rill-  ■■  II."  "  1.  '  anil 
■1.        I  \  [IIS    ill,      niiiii      1  l.iliiirali  ,    ami    :ii'- 

iiiiiilihraliiHis    i.f    aimllM  r.      'riiirr    is    .i 

(Imilili  iiinl,  v\  ll  ll  mil  r\  ■  ihiil:  rails  .hhI 
luariiiLl.  'I'll!  sr  .in  iisiil  al  |kiiiiIs  « In  n 
llii  sjiil,  ^  air  a|il  111  liriii;;  ilimii  inassi  s  i.l 
rock  .mil  IiiiiIki.  TIi.  linal  Isp'.  "  M."  I'- 
a  smi|i|,  iinaiis  of  llnouiii;.'  Ilir  siiou  dial' 
of  tin    liiH.   On  thr  iiiounl.iiii  sul.-  tin-  lira\  s 

lock     lllll     Is     hllllt      n|)     lo      sll|l|)oll      IlKisslM- 

lialks  uliich  an    laid  so   as    to    |Kiint   iipuanl 

o\cr   till-    track.      Tlic   lower   imls   of   these 

tiiiiliiis  are  linrieil.  ami  I  he  i,'roniHl  slia|ieil 

to    loi'iii    a     hollow.      The    (lesecnilili;,'    MloW 

rushes     into     the     ih  |iression     ami     ii|i     tlie 

iiiclmcd    [ilane    to    lly    mtn    the    air    ami    to 

fall  clear  of  thi'  track.  th>-  cicaranee  varyintr 

with    the   \elocity   of   the   avalanche.     This 

Is    the     s\stem     wliicli     has     Ik  en     a(lii|ile(l 

e\teiisi\eU,     iiiiK     111     masonry.     ii|Kin     tlu' 

i.otsehlx  r-'    Railway. 

The    siiow-shcil    Is    a     costly     |>rotcction. 

The    more   elaborate   ami    lica\y   t>|Ks   run 

n|)    111    as    much    as    l!  Kl.OOO    per 

'"'■'"^  mile    to   hiiilil.       In    one    or    two 

DanKers. 

instances     this     haiirc    has     liccn 

cNceeileil.  (speeiallv  in  places  where  the 
tinilier  has  hail  to  Ik  hanlcil  from  a 
<listiincc.  \Vhile  the  eni;iiii  cr  liy  simw- 
Nhcddinjj;  protects  the  line  from  om-  danj;cr 
111  in\it(s  another.  This  is  lire.  \  spark 
from  a  hn'omotivc  may  set  the  structure 
ablaze,  and,  once  the  llanies  secure  a 
strong  hold,  dcstrnclnin  ol  the  work  Is 
certain,  siiici-  tlu'  shed  acts  as  a  liU!.'c 
line.     Hut   tlu    forest   liri'  is  drcatlcil   inori' 


lli.iii    the    sp.iik     fi till      passinj:    1  iiL'iii'  . 

.\moii'_i      ll.i       ^1  Ikiiks      this      lir I      the 

forest      \sriaks      w  id's].!,   id      h  n mix 

\car.      In   order   to    i,  diiii     the    li.ssis    liom 

Ihls      cans,-      Ihe      sh.ils      .lie      lilllll       ll.       sholl 

sietioii,.     with    loii^    'japs    liilwiin.    so    lli.il 
Ihe    possiliilil  \     ol    the    llanii  s         |iiiii|iiii'j 
is     rediic.d,       Incidciilallv     it     Is     III'      lol.sl 
lires    whieh    aceiiilu.ali     the    si\iril\     ol    tin 

a\  ilaliehe.      The   111  is  e e    loppliiii;   do\Mi 

as  their  loots  ale  Inn  in  d  awa\  .  m  ale 
Morchcd  mill  lib  li  ssmss.  so  llial  lhi> 
suceiinib  leadiK  to  sueli  an  allaek  as  snow 
Iliovi  nil  Ills  or  e\  ell  of  t  III  \\llld.  Thesldis 
of  the  iiioiiiilaiiis  thus  lueomi  lilliiid 
w  ith  Liaiint  1 1  links,  ma\  Ik  oin  hiiniln  d  h  '  I 
in  leiielh.  and  when  this,,  are  pK  ki  d  up 
by    the    slide    .iliil     hlllilll      dowiivvaiil,     llll\ 

strike  an  obst  i  net  ion  \mI1i  tin  force  of  a 
battciine    ram. 

In  order  lo  eiiard  ai;aiiist  the  iiivaj;cs 
of  the  lire  lieiid  water  pipis  are  carried 
throiii.'h  tlic  sheds,  and  at 
close    intervals   hvdrants    and 


Precautions 
Against  hire. 


lines  of  hose  are  pio\  ided 
ready  for  instant  use.  The  sluds  arc 
patrolled  day  and  ni;;lil.  so  that  an  out- 
briak  imw  be  cauaht  m  the  iiici|iient  stai.'e. 
Telephone  facilities  (liable  the  watchman 
to  yet  into  touch  with  assistame.  so  that 
tire  liKlitiiii;  forces  can  be  hurridi  iij)  if  I  he 
conllaL'ration  jjets  bcyoiul  the  man  on  the 
spot.  Durint.'  tin  summer  season,  when 
the  forest  tiris  .arc  raein;;,  the  patrolliiif; 
forces  are  doubled  and  trebled  if  necessary. 
The  necessity  of  thise  elaborate  precautions 
will  be  appreciated  when  it  is  it  nieinbcii  d 
that  a  burnini:  ^hi-d  not  only  rcpi'scnts 
a  heavy  inomtary  loss,  but  what  is  far 
more  iiii|)ortant  upon  such  a  line  as  the 
Canadian  Pacilic  with  its  heavy  transconti- 
nental business,  provokes  a  serious  delay 
to  trallic. 

The  ilistanccs,  or  "  lire  breaks."  bitwicii 
the  snow-sluds  vary  from  UtO  to  'JOO  feet 
accordini;  to  conditions.  The  possibilitii  s 
of  a  snow-slide  rattlini;  down  and  siuashiiifj 
up  the  line  in  tlicsc  open  spaces  is  eliminated 
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M 


by    the    111  :\\  \      '  ul.n.iM         i  iili .    oi  plil 

I'l  IK'i  s  "' pl.iiili  il  on  I  III    iniHiiiliiih    III'     iImiVi 
tllr  lillr.  «llll-|l  ^1  I  \  '    l..ill\l.|.    Mm    ,i  \  .i  l.i  i  m  In  . 

M  iiiliii};   it    llvii'H  ii\ii-  llii    .ii||.iiiiil    ^IiiiIn 
Now    jititl    iiyiiiii    tlif    ■■  i;liiiii  '        >iil>    ill"  > 


A     eANAlJlAN      I'ALIIIC      RA11VVA1      KUlAkV 
SNOW-FI.OUCH     AT      WORK 

.\ijtt'   llie  blreani  ot  Miow    being  thro.vn  tu 
the  ^.idt?. 


hnl  liillil  il".  ;i\ii\\ril  |iur|ii>^i  riiiii|i!i  Illy. 
SI  I  tii:il  till  ii|irii  |i:iil  iil  llii  lliii  lirriiinr-> 
ilii.kiil.  il  imt  (I;iiii;il;i  il.  Iml  -^iirli  iiiciilrlit^ 
.111  iiiiii|i.ir:il  i\  I  K  iiiiri  nuiiiuii  :  tin  "siilit 
I,  111,    ■'    s,  lijnni    lillK. 

Natiin  ,i|i|M;iiril  tu  |i  ■^l  III  llir  iiii^i  iiuily 
III  tin  I  ii;;ini  1  r  :il  tin  hum  t ,  '•inrr  I  In  liiir 
•-(•:irrrlv  li.nl  liriii  ii|mihi1  \\  hi  ii  it  wiis 
■-iilijrcti  il  III  an  111  ii^iKill)  sa\aL;i  as-aiilt 
illllilli;  IIk-  \Mlltrl'  III  ISMi  7.  'I'll!  MliiVS- 
lall     \\a>    tiiiillr.    S I     lilt     lalliliLi     \mIIi11i    a 


Milk.        \\  lull  I"!  I  llli  I         \1  I  I   k  ,       ll       sIlllW  1  il 

iiHi>saiilU,  \-  a  umiII  IIm  axal.iliriii 
si.iMiiiw.isiiiiliiU  liviK.aiiiillii  iiiiiililiii'jN 
.mil  •jiiMliiii^'-.  III. 11--  .Hill  ii.i-lii  ■.  Ill  llii 
innviii'j    lii.i~~i  s    "III     11  111!  mill  111-    lULjIil    .iinl 

,1   i\  'I'll lllll >      I'll      llli        Si   Ikllk-      .III 

.( iiiii  \\  li.il  |ii  I  iili.n.  'I'm  1 1  11.  i\  111  a  III  a\  \ 
.iii.w  I. ill.  Till  II  riiiiii--  a  wailii  s|iill.  us 
llli  I  '  iMiiiiik  v^  .ill  >  ii\  I  I  till  r.iiiiji  .  .1111  I 
|i.miii|  li\  lii.i\\  wmlii  I  III  slmiiis.  Tin 
siinw  K  li.ill  nil  lllll.  » III  II  a  --li.irii  -pi  II 
III      -I  \  I  II      liu^l      -.it-     111.     iiiiiv  I  1  Iiiil:      I  III 

v|iis|i\    iM.i-s   mill  111  .      Till    Imr   vv.is  ii| ll 

llli  I  i.illir  111  full  ~nu«  ~lii  iIiIihl:  liail  In  i  ii 
runi{>li  ll  ll.  ami  .is  a  n  --nil  niaii\  nl  I  In- 
ujii  n  si  ll  ll  111  s  ut  sill,  lull  1  \r.l\  .illnll  In 
1  .Mill  hill  ll  \^  llli  till  ill  liiN  ut  a\.>lan  111  s. 
Win  11  llli  tiusi  Mii|,|i,i|  tin  ll.  Iiiis  till 
siiuH  liLilili  Is  liail  a  liaiassinn  lliiir  I'nks 
anil  s|ni\  1  Is  niailr  nil  im|iii  ssiun  I  In  In  li  lu- 
•_;i  III  oils  mass  uf  siiiiW.  lallll.  lurk.  in, 
.mil  I  iinlii  r  liail  tu  in  l.lasli  il  uiil  in  liii; 
rliimks.    .mil    s.Mial    il.i\s   rla|is.il    li.  t..ii     a 

l>,issa'ji    K»  fi  it  (ll  1  |i.  anil  pisl   \\  nli   ..^h 

111  ailmil    |l       liaiiis.   was  iliiviii. 

\i  t  ill  s|  III.    {in  rant  luiis  «  Imli  ran 

lir    I  .iki  II.    I  iii     si  i|    al     I  inns    cuiiii  s 

|u    1.1 1 II  I,    111  mil;     111  sill  ll    imili  r   Hu- 

ll 1 1  ilir  \M  ulil   im|n.si  11  111  ll  a\va\    ami 

Liruimil  lu  splinli  is.  Ifurks  .uhI  liiili.  ;■  iii 
III.  slluw  air  lrs|iullslli||-  Ilir  tills  ilrstnic- 
I  mil  as  a  rnli-.  Tin  y  I  ■'■'  aii  upi miiu:  m 
tin  luut.  wliiii  III!'  iiiu\  mi.'  siiuu  siiniis.i 
|iincliasi  ii|iuii  tin  st  rml  hit.  \mi  ncliiiin  it 
tu  piiiTs.  Till  iniiHisuiiiil  air  .ilsu  |il.i\s 
sail  lia\ur  111  sinli  lasi  s.  I  iiaMi  tu  i  scapi  . 
ami  liiriiimnn  InaviK  ciiinini  ssnl.  it  i  \- 
I  11  isi  s  a  trrnlic  liiii-slinn  strain  ii|iiin  tin- 
.irtilu  lal  tiniml.  Tlir  t  inilni'  en  aks.  n|uali-< 
anil  liriiiK  until  it  caiiiiiit  uitlistaml  aiiuthi  r 
oiinrr  lit  iirissuiT.  Tlnn  it  llns.  uilli  a 
i-raslmin  ri|iiiil.  Wnli  spii  ad  ilamani  is 
m.vitalilr.  anil  lln-  rii;:iliirr  aiitni|iat.s  a 
luiiLT  iliiiU'iluiit;  hattlr  anaiiist  liiiii'  in  Ills 
iffuit     tu    irstiirr    (•iimmuiilcat  lull. 

'I'lii  caiH  inuusni  ss  uf  tin-  avalanrln  is 
r\t  raiirilmary  at  linns.  On  uiir  unasiun 
a    sliili-   s\w  |it    (luwii    a    slri|i    sliijic    fiuni    a 
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CLEARING     A     SLIDK      IKOM     THE     TRACK      BY      HAND. 
The       .    nlily  tif  timber   in  tlie  bhJe  prevenled  lh»  u^e  of  any  type  of  snuiv -plough. 


KAII.WW     \V().\i)i:KS    .         Till.;    WOKM) 


I'    Ml.llkMllll  riilllllc   .         .Illil  |i.         Illls         (1,1\- 

I  111       •   IlLliln  (    IS     CIllllKil      il'    !■    MIHIK       (|i  c   |s|\  I    ly 
"  ll'   I  ll.   I'     ll      \i  ;is     I, .111     nil     li\      I  I,,      --liiivi     villi, ■ 

"I    III""  II   ll|i  I  In     11! t.llli  --III.    \i\    I  III     IiiiinI  - 

inu    '  llml    III     ir.     (-(.ini ■  ,1    ;,ir. 

lilll     Ml.      |.i    III    III     Ihi      MM.U     vlhl,      s,„,|l     Ulll 

I"    •'    tiiiii-    III    llii     |i:i-.|    ii| 11,1     IP, tain 

-'     I I     lli^     (  aii.iili.iii     I',,,  it,,      i;,,ilu.,\  . 

'I'lii        .nil  lii.l  ll  I,  s       |i:i\ \\       ,1,  ,.|,|,  ,|       I,, 

'  -i-:i|"      I  III      vlH.w     lii,,\  ,  I K    ,,li,'i     aii,|     |,ir 

•ill        'I'lii     VMii-l    sir,  I,  I,    ,,|    llr     ,|aii-,  r    /..|i, 
Is     III     III       liiiiii,  II,  ,1     al      a     ,',,s|      ,,|     aliciiif 

'-l"iiii. >.       Nol    ,,mI\     vmII    tins    ■,^,.u\    |l|, 

^11""    s\v,|,|      !■,  ;|,.||,  , I      ll      „  ill     |,|,,^  1,1,. 

'  ill'    Ilia     i\  ll  li    .111    ,  .is|,  r  -lailc. 
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.SNOW  bl.IUl.     bClM.      Al       KilGl   RS     I 

Looking  out  ol  snuw-shfd   paitly   >' rr    - 


jlnillt  s,,|||,  I. noil  ll  ,  I  alil.\,  .  ll  llll  111, 
I       111       till        sli,  ,1       \m1||       ll,    I ,|,,||,       I, ,,,•,.. 

'I'll'      t"|'    ""^    l"'li    "H'    li"ilii\.     I'lil     iiis|,a,l 

111       I"     illU       f.ani,    ,1      ,|,,\\|1       11,1,1      III,  \    ;|||,     \    .        ,\.|, 

iiMll,  ll  -,,ii,,  -Jnd  1,1  i|,  III,  iiH.uillalli  s|,,|„ 
•■iliiiM  111,  III,,  .  -i'la  ml.  Ill, r  ,.|  11,,.  .||,  ,1 
"as  llll,  ,1  w  ll  ll  iiiiirk.  w  hicli  la'iil  !iin,  ,i  I,, 
a    (|i  |ill,    ul    :!(l    I,  ,  I    al„i\,     ll,,     ^^alis    ,,i    ||,, 

•  'ill'  ■  ■!'  ■  Will  11  till  -ii,i\i-ll-li',  I's  a|i|i,  an  ,1 
alMl  ,.,.-'kl,  ,1  mil.  III,-  |.|,  aiiiiu  '.isK  III,  \ 
ti'iiii  i  Iiiil:!  (■a\  ll  I,  s  111-  ■■  |„,,-k,  Is  ■■  III  I  ll, 
'll  III  I-.  \\  la  IV  III,'  ,air  ha, I  li,  -  i,  callulil. 
anil,  inmlik    I,,  ,  mm|m  .  ,,\\  m-  |,,  |  h,    \,  |,„||  \ 

•  I  llll'  s||,|  ,  ||;i,i  |„  ,  ,,  ,,,||||,|,  _,  ,1,  'I'll, 
iil-|ilai  <  III,  III     111     III,       li„ii      \va-      I  111       nil, si 


I  \n    Ol     ;,\ou-siii  1.    Al  ILK    biani.  i.as    hkkn 

CI.IAKI.IJ     OUT, 

Ubaeivc  ihu   baulk;^  of  timber   broU|ihl   down   by 

lilt;  avalan^  he. 


I  '         ■      1 


